Letter 31

BP Cherry Point Cogen
DEIS Comment - 31

November 1, 2003

Allen J. Fiksdal, Manager
Energy Facility Site Evaluation Cotncil

P.O. Box 43172 RTINS TS P
Olumpia, WA 98504-3172 SNERGY FAGILITY SITE
EVALHATION TOBNe

*

Drear Mr. Fiksdal:
Re: BP Cherry Poinit Cogeéneration Projéct Draft EIS

§ am a Birch Bay community resident and have attended the Scoping and Draft EIS public meetings-
in Blaine regarding the BP Cogeneration project . The air quality impacts to the Birch Bay
community as well as the noise impact needs to be addressed in a way that can be understood by
the community. I have been told that the EIS document is written so the public can understand the”
cumnulative impacts of the project,. but that is not the case. The public bas been led to believe that-
aH emissions will be reduced when in fact some of the more harmful pollutants (PM2.5) will be
increased by an estimated 270 tons per year. The statement about reduction of total criteria
pollatants would only be significant if the toxicity of each one was equivalent, which is not the case.
The Birch Bay community has the right to be told the truth in language that is clear. The EIS
should put this issue into context to ensure that it is undersood by the public. No health risks have
been explained. The projected impacts on air qualny and noise calculated by modeling must be
followed up with adequate monitoring of the actual impacts on the Birch Bay community.

I woutd like to ensure that the EIS require the following:

» Clear language denoting which air poilutants wonld jpcresse..
s A process for ;nfomung and educating a growing Birch Bay commumty of the, mﬂm
) ) isk: fmm PM2.5 especla}ly to chaldren and senior adults,

* A rﬁqmrement for npliance a \tinuous monitoring of PM2.5 in specific sites
throughout. the Birch Bay commumty 2

*» A requirement to limit monitoring bias by requiring a PM2.5 _qualit 2 progran: This
will provide data with minimal bias so that decision makers and the Blrch Bay commumty can.
address the concerns associated with fine particles in the atmosphere.

A reqmrement for wmmalﬁng sure the actual impact meets the modelmg
expectation and promises.

+ Emergency pianning and risk management for the Birch Bay community due to an accidental
catastrophic event or the release of ammonia stored or transported from the site.

The Birch Bay community is an urban growth area in Whatcom County and the population triples
in the summer due to the seasonal/resort residemts, tourists and campers. Birch Bay is becoming a.
significant destination for retirement. Senior adults as well as children are more susceptible to the
health risks of PM2.5, The cumulative impacts of this project need to be made very clear so that the
Birch Bay community has the opportunity to understand its impact on air quality, noise pollution,
wild life and the environment. Iam asking the EIS to be clear and truthfisl and to educate, inform,
plan and prepare for the short and long term impacts of this project on the Birch Bay community.
It is your reponsibility and our obligation to ask for nothing less,

Stncerely,

Doralee Booth
Birch Bay Steering Comnuttee
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WILLIAMS RESEARCH
John Paul Williams. Principal Investigator
INDUSTRIAL RESEARCH

JOHN WILLIAMS

19815 NW NESTUCCA DR.
PORTLAND OR, 97229
503-439-9028
FAX-503-533-4082
CELL-503-310-0875

john.williams3{@comcast.net
November 3, 2003

BP Cherry Point Project Comments
BPA Communications Office KC-7
POB 14428

Portland ORE 97293-4428

Dear Sir/Ms:
Here are corrected commients and attached exhibits regarding the BP Cheriv Point

Cogen DEIS, on behalf of the Washington State Association. An earlier version
of these comments, without exhibits, was submitted earlier by attorney Gerald

Steel.
Yours, 4 3 L
John Wiihamf}/ MM\ )
l E ﬁVE D
NOV 06 2003
ENERGY FACILITY SITE
EVALUATION COUNCIL
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COMMENTS ON THE DEIS FOR THE BP POWER PLANT

PURPOSE AND NEED

One of the purposes and needs for this project is the need to provide the predicted additional
electrical generation capacity for the future needs of the region. This projected need, according
to the Northwest Power Planning Council’s power forecasts for the region, predicted that by
2015, the needed regional increase.in power would range from an additional 2035 megawatts
(MW) under the medium prediction, to 4120 MW under medium-high, and 7507 under the high
prediction.

However, those predictions are already almost twa years old. Since those predictions were made,
the following plants have gone on-line:

Chehalis SO MW

Hermiston 650 MW

Frederickson 250 MW

Covote #2 280 MW
Springs

Klamath
Cogen: 484 MW
expansion 100

Combire Hills 41
SP Newsprint: 96
small projects 100 1

TOTAL 2521 MW

In other words, enough facilities with “firm” power generation have already been construcied to
provide far more energy what would be needed for the next teil yedrs under the “medium”
prediction. In addition, another 319 MW of non-firm wind generating capacity have also been
constructed.

NEWLY CONSTRUCTED WIND GENERATION
Stateline 119 MW

Stateline 1 37

Kiondike. 24

Condon 50

“Transalta. 200

Nine Canyon. 48

Vancyele 41

TOTAL 519 MW
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PARTLY CONSTRUCTED

The following gas-fired plants are also partly constructed:
Goldendale 250

Mint Farm 300

Satsop - 630

TOTAL 1200 MW

At this point, the region has erough new eénergy facilities already running, and under
construction, t0 meet the medivm-high prediction for needed energy capacity for the nexi twelve
years, and for the next 22 vears under the medivm energy needs prediction.

ALREADY PERMITTED

The following gas-fired plants are fully permitted

Sumas {1 660

Wallula 1300

Umatilla 600

PGE 560

Port Westward 600

Piymouth 300 _

Col. River En. 44 1
Ore Eng. 93 cont.
Boise/StH 141

West Linn a4

TOTAL 4400 MW

TOTAL RECENTLY COMMISSIONED, RUNNING, UNDER
CONSTRUCTION,. AND ALREADY PERMITTED:

8100 MW,

In summary thete is already enough new energy generation built, under construction; and fulty
permitted, to supply even the highest prediction of new energy need for the next twelve years,
and the medium-high prédiction for the next 22 years, without the BP project. | These figures
-do not even take into consideration the thousands of megawatts of additional projects that are
even now secking permits, including but not limited to the Wanapa project, Calpine/Turner,
Peoples Energy/Klamath Falls, and Coburg, which collectively add to another 3500 MW in
eapacity.

"The DEIS at Table 3-26 features a partial list-of newly commissioned thermal plants,
plants under construction, and plants fully permitted which totals 6504 MW, The DEIS list
considerably underestimates the amount of current, under-construction and fully permitied
generation, for instance by misstating the production of HPP, which is 649 MW, not 546 as
claimed in the DEIS.

Page 2 of 23

BP Cherry Point Cogeneration Project Responses to Comments
Final EIS August 2004



Letter 32

CONCLUSION

The DEIS fails to demonstrate a need for a 720 MW plant at BP to meet regional energy needs

for the next 22 years, since more than enough plants have already been constructed, are under 1
construction, are fully permitted, and are in the permit process, (o meet even the highest cont.

predictions-of energy needs.

ALTERNATIVE SIZE _

One alternative that was rejected without an adequate discussion would be sizing the power plant
to supply only the amount of electricity and stream that the refinery can consume.

The DEIS claims that a smaller plant would not provide economic energy, and would be an
uncertain stearn supplier. But not enough details were supplied to justify this dismissal of 4n
important alternative,

Only an 8% MW plant was considered when this alternative was rejected. A slightly larger plant,
for instance 100 or 200 Mw, which would provide more than enough energy for BP, and would
also provide considerahle excess stream generating capacity, and some energy for outside sales,
was apparently not studied. ifthe plant were smaller, it could still supply its contractual
obligations, but there would be less significant impacts, especially air emissions.

For instance, here is-a list of several other cogeneration facilities which would supply an
extrapolated 510,000 iv/hour of steam that BP needs, without producing the immense amount 6f
air poilution and water use generaied by the propesed 720 MW power plant

Exirapolated*

NAME OF FACILITY MW LB/STEAM/HOUR MW/S10k
Ib/STEAM )

Sun Mill, Okeelanta, Fla 75 1,300,000 29
UW-Madison 45 600,000 37

G-P, Camas, Wash. i1 140,000 39

Petro Canada 165 1,584,000 [

Macay River

Hershey's, Qakdale, CA 36 50,000 56.

Scott Paper, Everett, Wa. 47 435,000 36°

NIiH 23 180,000 64.
Coca-Cola Leeshurg 3.6 22,000 82
Aubumdale 7.2 44,000 82

UC Berkeley 24 100,000 120

Grays Ferry/Trigen. 170 800,000 106
Aries 45 187,000 120
ExxonMobil, Baytown, TX. 160. 560,000 143
United Cogen, SF, CA 30 100,000 150
Carseland Cogen. 80 264,000 152
Solvay/Jemeppe-Sambre:- 90 286,000 158
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UW-Madison 150 400,000 188
Oxychem, Ingleside, TX 440 1,100,000 210
Bear Creek 80 165,000 242

*This figure is a scaled-up estimate of what mepawatt plant would also generate 510,000 Ib/hour
of steam, given the figures presented for each particular facility. All plants except G-P/Camas
and Scott Paper are natural gas fired.

100-200 MW PLANT WOULD MEET ALL THE PROJECT’S NEEDS

Based on the median generating capacity figure for these cogeneration plants, it can be.

extrapolated that a 100-200 MW facility is fully capable of generating 510,000 Ih/hour of process

steam for use at BP. In practice, this approximately sized plant appedrs to be in common use for

steam generating hosts of this magnitude. At least six plants-on the list generate over 510,000

Ih/hour of steam and their energy capacity ranges from 45 to 440 Mw, For instance, the Petro. cont.
Canada, ExxonMobil, and the Gray's Ferry cogeneration plants generate over 1.5 million

th/hour, 560,000 Ib/hour, and 800,000 Ib/hour of steam while gencrating 160-170 MW of

electricity. .

Only a single plant on this Tist is even half as large as the BP proposal. This information
suggests that the BP proposal is clearly oversized, given the steam needs of the refinery, and the
energy projections for the region.

A far smaller cogeneration plant of only about 20% of the proposed size of the BP plant, would:
he fully capable of meeting the purpose.atid need stated in the DEIS, while producing only-about’
20% of the projected air and water pollution, and water use.

ALTERNATIVE POLLUTION CONTROL-ELIMINATE AMMONIA THREAT

The power plant will store anhydrous ammonia, and emit ammonia for use in their SCR air’

potlution scrubbing $ystem. This presént dangers to public health and to dir quality, The DEIS

should have discussed several alternatives to use of anhydrotis- ammonia that present far lessrisk |3
to human health and safety. These alternatives include a non-amnmeonia scrubber system, use of”
aqueous ammonia, of use of urea.

AMMONIA STORAGE AND TRANSPORT

The proposed power plant will use, handie, store and transport large amounits of ammonia.
Ammonia is listed on the EPA's list:of extrermely hazardous chemicals. The State of Louisiana
hag recently tightened regulations governing handling of ammonia,

It is prudent to minimize the use and storage of any hazardous chemicals such as ammonia.
Nonetheless, BP proposes to transport, use and store large additional quantities of ammoniaon.
site.

The DEIS is deficient in failing to describe and address the possible consequences of
transporting, piping, storing and emitting hundreds of thousands of pounds of ammonia at this:
Paged of 23
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facility every year, There are two issues regarding ammonia. The first issue is the constant
release of ammonia from this factlity under normal operating conditions. The second issue is the
risk of ammonia releases from the storage and fransportation of this hazardous chemical.

4
cont.

AMMONIA EMISSIONS UNBER NORMAL OPERATING CONDITIONS

Ammenia may bé emitted from the project at 5 parts per million (ppm) which is ene/half of the

odor threshold. There are other ariumonia sources in this area, inchuding other power plants, and
refineries, whose emissions could-contribute to an ambient ammoenia level, These other

ammonta sources were noi evalivated in the DEIS. In this case it is possible that the ammonia

odor threshold could be exceeded under adverse air guality mixing conditions, such as

inversions. These nearby ammonia sources should have been inventoried, because those sources 5
may cumulatively contribute to formation of secondary particulate.

But no controls for ammonia are discussed, nor is there any modeling that accounts for potential
ambient levels of ammonia that would cumulatively join with the proposed facility’s emissions.
The impacts of ammonia emissions on PM formation were discussed earlier.

NON AMMONIA SCRUBBER SYSTEM--BENEFITS OF SCONOx WERE NOT
ADEQUATELY CONSIDERED

SCONQX is an alternative polhution scrubbing system that does not use ammonia. SCONOX
should have been comprehensively discussed as an alternative to the proposed project. The SCR.
system proposed for use by the Applicants results in a number of environmental problems that
are reduced or eliminated with the use of SCONOx. These problems include: (1) hazards from
accidental releases of the amumonia used in the SCR system during its transportation and
handling; (2} the formation of particulate matter from the oxidation of 80, in the SCR catalyst:
{3) the formation of particulate matter from reactions between ammonia and $Oy; (1) generation
and disposal of the hazardous SCR catalyst at the end of its useful life; (5) inability to control
NOx and CO emissions during startups and shutdowns; (6) increase in NO, from the use of dry
low NOX combustor.

SCONQOX would produce greater control of NOX and othier pollutants, and eliminate ammonia 6
emissions, and the threat of releases from storage and transport of ammonia. The EPA has

recently ruled that SCONOX is considered technically “Available” for NOX control on natural:

gas fired turbine power plants. The SCONOX controls on two UC-San Diego Solar 1308

turbines, control NOX o 1.0 ppm or below, and also control CO to below .04 ppm, according to-

San Diego Air pollution Control District Source tests.

Although the DEIS rejected SCONOX based on cost; the California Air Resources Board BACT
evaluation comparison reports for combustion turbines, rated SCONOX as only slightly more
expensive than SCR.

LOW NOX BURNERS
The newest generation of low=NOx burners appropriate for power plants can reportedly lowes
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NOx emissions to below § ppm, without using ammeonia and producing ammonia emissions and
crating the hazards of ammonia storage and transport. The DEIS should have discussed these

. ] . cont.
devices a3 an alternative.

THE DEIS FAILED TO CONSIDER HOW AMMONIA SLIP WILL ADD TQ PM16
EMISSIONS

The DEIS failed to describe the reactions between SO3, NH3, and NO2Z, which form salts, some
of which are emitted to the atmosphere and some of which deposit within the HRSG. Equations
can be used to estimate a portion of the secondary PM,, that is formed from ammonia ship.
Secondary PM,, can be formed by reaction of ammonia with SO, and NO, emitted by the gas
turbines and present in the stack gases and plume as-well as additional 50, and NO, that are.
present downwind in the atmosphere.

Additional ammonium nitrate could form from the reaction of NO, in the-atmosphere with any
emitted ammonia. This additional PM;, may not have been included in the Project’s emissions
‘estimates. Apparently the formation of secondary PM 10, ammonia nitrate, from the proposed
project, was not done in the DEIS, so the combined PM10 emissions will be more than what was
estimated. BPA’s own EIS on the Wallula Power project admitted ammonia emissions could
produce as much as 460% of their own weight as secondary particulate.

AMMONIA EMISSIONS® PM,, FORMATION CAUSES VISIBILITY REDUCTION
The ammonia emissions from the proposed facility will contribute to the secondary formation of
PM-10 1n the project vicinity. The contribution of ammonia to secondary PM formation was not
discussed in the DEIS. The fact that ammonia/PM reactions actually occur and cause visibility
impacts is well doctumiented in the technical Hterature. A noted atmospheric texthook, for
example, contains this vivid deseription of the problem  Pitts and Pitts, 1999, % p. 284);

"The formation of arnmonium nitrate has some interesting implications for visihility
reduction. In the Los Angeles air basin, for example, the major NOx sources are af the
western, upwind end of the air basin. Approximately 40 miles east in the vicinity of
Ching, there is a large agricultural areas that has significant emissions of ammonda. . under
typical meteorological conditions, air is carried inland during the day, with NOx being
oxidized to HNO3 as the air mass moves downwind. When it reaches the agricultural
area, the HNQO3 reacts with gaseous NH3 1o form ammonium nitrate. .the particles formed:
by such gas-to-particle conversion processes are in the size range where they scatter light
efficiently, giving the appearance of a very hazy or smoggy atmosphere even though other
manifestations of smog such as ozone levels may not be highly elevated.”

AMMONIA RELATED PM,, FORMATION ENDANGERS BIOTA

* Barbara F. Finlayson-Pirs and James N. Pins, Jr., Chemistry of the Upper and Lower Atnosphere, Theory,
Experiments, and Applications, Academic Press; San Diego, 1999,
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The majority of the ammonia slip reacts with NOx to form ammenium nitrate, which is a form of
PM1€¢. This PM10 can be deposited on surrounding hills; located immediately adjacent to the
site. This is an especially significant impact, especially if there is already a high level of
ammonia compounds emitted in the vicinity of the project. There are many other large ammonia
sources it the vicinity of the project, inchuding the Encogen, Tenaska, and March Point projects;
and other power plants and large refrigeration facilities.

The Federal Land Managers conducts the IMPROVE ali nioniitoring project in the Colimbia
Gorge ared, IMPROVE’s results show than almost 40% of fine particulate in the Gorge vicinity
is made up of ammonia compounds; ammonium suifate and ammonium nitrate. These same
ammonia compeounds cowld form additional concentrations of PM in the vicinity of the BE plant.

This additional PM 10 would increase the Project's reported contribution to soil nitrogen. The 8
impact of this additional ammoniwm nitrate has not been evaluated and must be to fully evaluate:

the environmental impacts of SCR. Ammonia eniissions are discussed further in the following
comments. These types of reactions, as described above, are a potentially significant impact that
should have been discussed in the DEIS,

In summary, the DEILS appears to have underestimated the resulting concentrations of PM 10
from the project. These underestimations need to be-considered in light of the Pederal Land
Managers certifications that significance degradation of air quality in nearby Class I areas afé
already being exceeded. This certification by federal agencies of an already pecurring significani
impact, that will b increased by the proposed project, was not mentioned in the DEIS

For these reasons, the subject of the health and environmental effects of PM-10 and the plant’s
contribution individually and caniulatively, should have been presented in depth. Many recently
published studies demonstrate that PM-10 and TSP are far more harmful that previously
considered. In one study of the Sealtle area, days of high particulate concentrations in the air
were-correlated with increased hospital visits for asthma. In another series of similar studies,
days of high particulate concentrations were correlated with days of high death rates in Santa
Clara, California, Steubenville, Ohio, Birmingham, Alabama, and Philadelphia, Pennsylvinia,
among seven separate stindies on this topic. Particulate have been recently, convincingly
implicated in barm to pulmonary function.

IMPACTS OF INCREASED PM CONCENTRATIONS BELOW THE NAAQS NOT
CONSIDERED ' _
Some important conchusions from these studies is that harmful health effects ccour even when
particulate concentrations ave far, far below the legal limits, there is no apparent particulate
threshold for adverse health effects, and that harmful health effects are apparently caused by very
wminor increase in particulate concentrations. This means that even though the Project will not
cause violations of the PM legal limits it could still cause significant health impacts.
Construction will also create about 1 ton of TSP per acre of disturbance per month,

Construction equipment, irack: and car traffic related to this project, both in the construction and
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operation stage, will be an additional PM-10 and TSP source.

It appears from these studies that any increase in PM-10 and TSP levels will cause an adverse
health impact. This is a significant health impact that should have been discussed in an EIS, 9
There are important environmental impacts from PM-10 emissions, also.

The plant will store hundreds of mousand of pounds of ammonia on site, and millions of pounds

of ammonia will be transported to this site every vear. But the DEIS does not describe the
likelihood. of a transportation accident, the numbers of truck trips bearing ammonia, the possible

size of any ammonia releases from a'truck accident, the inability of this rural area’s emergency 10
response system to react to a large rel¢ase, the neighborhoods and businesses that wouldbe
threatened by a release, or the risk and effects of a release from the ammonda tanks at the power

plant, inclhuding the risk and effect of a tank failure.

In fact, the DEIS is virfually silent on this troubling subject, of large scale ammionia releases
from transport-and storage of large amounts of ammonia on the site, and how, or whether,
emergency responses will be conducted. Ammaonia releases are fairly common. A study
submitied to the Congress reveaied there have been over 1000 ammeonia releases over one nine
year period, which caused 801 injuries, 9 deaths, and 61 evacuations of over 22,000 people.

For instance, there was a release of ammonia in August, 2001 from the Pratt & Whitney power
plant in East Hartford, Conn., that caused the shutdown of nearby streets for five hours and led to
the evacuation of 20 people. For this reason the commentors urge that the DEIS should have
discuss ammonia hazards, and the ability to respond, from storage and transport releases, and
any requirements to comply with the CAA amendments governing storage and transport of
ammonia and other hazardous materials,

The facility will use anhydrous ammonia which is the most hazardous form of anumonia, and the
type of ammonia most often implicated in releases causing infuries, deaths, -and evacuations of
thousands of people.

AMMONIA ALTERNATIVES

The DEIS evaluation should have studied alternatives types of ammonia to be stored and Used;
for instance the use of urea instead of ammonia, or the use of aqueous ammonia, and alternative’
transport methods for ammonia, Anhydrous ammonia should be specifically banned from use
because of the increased dangers from its releases.

The DEIS" evalaation should also siudy the potential impacts of large scale ammonia releases. 12

*Report te Congress Section 112(r) (10) Cléan Afr Act as Amended. EPA 550-1-93-002.
Decernber, 1993,
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BP Cherry Point Cogeneration Project
Final EIS

from different site locations, and the release impacts from different types of transport accidents,

SOME RECENT RELEASES OF AMMONIA (not a complete list)

evacuations injuries location gallons released
1000 65 Quebec « ?

1300 0 Morro Bay, CA. - 300

100-300 n/d Wauwatosa, Wi n/a

125 nfa Columbus Jct, 1A 200

36 1300 Minot, ND about 140,000
280 4 Washington, IND Not provided
not known 15 St. Paul, MN not provided

not known 9 Lorain, Ohio 10 pounds
230 5 01d Monroe, MO not known
200 1 New Plymouth, NZ rot known

The Project may be subject to the Title 1T requirenients regarding storage of hazardous materials,
but those requirements, including a hazard assessment.and risk management program, have not '
yet been developed and reviewed by the public and the relevant agencies. These requirements
shiould bave been fulfilled in time for these proceedings, so that the public can evaluate this
project’s tisks in a single round of reviews and meetings.

ALTERNATIVE DESIGNS TO REDUCE WATER USE AND DISCHARGE.

The proposed plant will use water cooling. It will consume an average of over 2200 gallons per.
mimite of water; or more than 3 million gallons per day. It will also discharge about 190-260
gpm. {About 300,000 gallons/day)

‘Over 2200 gallons/minute (Over 3 million gallonis per day) is a very high rate of water use for
this size of power plant. Many power plants are designed to generate far more energy, while at
the same time using far less water than is proposed for this plant. For instance, the proposed
natural gas fired Chehalis power generates almost as much energy (520 vs 720 MW) as the BP
proposal, but will use only about 7% as much water. The Chehalis plant is solely air cooled.

Many power plants are also able to furiction without discharging 200 gpm or more'of waste
water, also, including the Sumas I plant. The DEIS should have more comprehensively
discussed alternative designs of the facility that would reduce water use and discharge, as.
follows.. While the DFIS rejected these aliernatives a3 too costly, the widespread use of these
water conservation methods indicates that any increased costs are relatively insignificant.

For instance, the BP facility will usé far more water t0 generate 700 MW, than -will the Lakefield.
Juitction plant in Minnesota, to generate over 600 MW, Diamond Energy’s Nevada plant will use.
only 20-50 affyeai (about 40,000 gallons/day) to generate 500 MW, according to published
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accounts. Colorado Springs/Fountain will use only 80 gpm to generate 480 MW, compared to
BP water use of over 2000 gpm, (well over 3000 af) according to published accounts.
. 14
If many other power producers. can bear these slightly increased costs, and in the process cont.
conserve hillions of galions of water, than the DEIS should conduct a more stringent review of
the purported reasons for rejecting water conservation measures out of hand.

AIR COOLING

This alternative would include complete air cooling, rather than partial water cooling for the
facility. The commentors are aware of many existinig and proposed power plants that are solely
alr cooled, including the two Neil Simpson plants and the Wyodak plant in Wyoming, the
perniitted Chehalis Power facility in the State of Washington, the Doswell facility in Virginia,
the Matimba and Kendal powerhouses in South Africa, the Rosebud plant in Montana, the
Linden and Sayreville plants in New Jersey, Colorado Springs near Fountain, Colorado,
Diamond Generating, near Goodsprings, Nevada, Duke, and Miriant, both near Las Vegas,
Reliant’s Choctaw County projects near French Camp, Mississippi, and its Hunterstown,
Peansylvania, project, Taiyuan #2 in China, Trakya in Turkey, Uran Il in India, Tousa in Iran,
and the Camarilio facility in Ventura County, California.

In addition, most -large power plants permitied recently in California have been exclusively air-
cooled, including Sutter Power, and Otay Mesa. Total Air cooling of the BP plant could reduce-
water use by 70% or more, and would save aboiit 2 million gallons/day.

HYBRID COOLING SYSTEMS

These plant designs use a combination of both air and water cooling, and are in use at the West
Cogeneration plant in Germany, and the Exeter Energy plant in Conn., USA. Three Mountain:
Power is California is another hybrid cooled plant, as is Mass Power's Indian Orchard plant.
Water use is cut approximately in half.

ZEROQ DISCHARGE PLANTS _

These types of facilities extensively re-treat and re-use their waste water, often with the yeverse
osmosis membratie process. Public Service in New Mexico has employed this technology for
aver 20 years, as does the Massena. New York plant, Ocean State in Burrillville, Rhode Island;
and FJ Gannon in Florida, There are several variations on this process, including brine
concentration. We understand that HPD plant, in Naperville, Hllinois, uses this process. Staged
cooling, used at Pasco in Dade County, Florida employs this alternative. The nearby Sumas I
plant is zero discharge.

The DEIS rejected zero-discharge after a'truncated discussion that con¢luded the costs of
-trucking out waste water solids was too high. The treatment plant for this effluent is going to.
have solids that will need trucking and disposal, in any event. This was not an adequate 15
discussed of an alternative that would not require the commitment of this massive amount of'
water for the power plant, and which is in active use at many other competitive power plants.
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WATER QUALITY AND QUANTITY IMPACTS

The DEIS at 2-27 states that the waste water will have to be concentirated at a ratio of 15-1 before
it will be discharged. The water tests in the DEIS did not present an apalysis of the trace metals
‘and radioactive materials that may be finally present in the cooling water. Even if these types of
materials area present in very small amounis, they will be concentrated by 1500% by the cooling
cycies, and this activity could produce a significant coricentration of potentially toxic materials in
the discharge water.

16

WETLANDS. _ _

The DEIS claims that about 30 acres of wetlands will be destroyed by the project, arid about 100
acres will be rehabilitated. Again, however, the DEIS fails to inform the reviewers that the
degrading of these and directly adjacent wetlands, and the ultimate rehabilitation of other
wetlands, is actually the product of two contemporaneous projects; the cogen plantand the.
isomerization (Isom) unit.

In fact, the [som unit is currently undergoing its own revigw by the Army Coips of Engineers;

whom admits that the construction lay down area, and the resulting lost wetlands, for the Isom-

unit {the Brown Road Materials Storage Area)is next to the lay down area, and lost wetlands, for 17
the cogen unit. The wetlands areas proposed for rehabilitation for both the Isom and Cogen units

are also contiguous, north of Grandview Road..

But the DEIS fails to discuss the cumulative impacts of the Isom and the Cogen projects onany
resources, including but not limited to wetlands. For instance, the proposed cogen laydown area

west of Blaine Road would appear to-conflict with the proposed plans for wetlands water 18
conveyance that are part of the Isom project wetlands mitigation plans.

SOME REHABILITATED AREAS ARE EFFLUENT TREATMENT PONDS, NOT
WETLANDS

The DEIS admits that effluent from the cogen’s oil-water separatot will be discharged to the
pands in CMA-1. The DEIS claims these and other areas provide rehabilitated wetlands which
mitigate for the losses of over 30 acres of natural wetlands. But if an industrial uses a ponded.
area to receive effluent, the recipient area is part of a wastewater treatment plant, not a
“wetland.”  In summary, some of the claimed “mitigation” wetlands are not really wetlands,
those ponds are actually water treatment facilities.

For this reason, Ecology publications state that “wetlands™ created for stormwater treatment are. 19
“high risk” because they may receive high sediment and debris loading, or may accumulate toxic.
materials-and become dangerous to wildlife. For this reason ruch higher replacement ratios are:
Justified. (DOE Publication 92-8, p.14) The DEIS should describe what acreage of rehabilitated.
areas-are being used for receipt of stormwater, so that commentors can detérmine if an
appropriate replacement ratio of wetlands is actually being provided,
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DEIS FAILED TO CONSIDER CUMULATIVE IMPACTS WITH PHE INUV
CONSTRUCTION AND OTHER RAPIDLY UPCOMING CLEAN FUEL PROJECTS

The DEIS’ failure to discuss the closely related and physically adjacent Isom construction job

and its impacts, and the other elements of the ongoing Clean Fuels projects at BP and the

neighboring refineries. All of these project will have camulative air quality, traffic, and socio- 20
economic impacts incombination with the impacts from the BP Cogen. The DEIS’ failure

to discuss these cumulative impacts violates NEPA (40 CFR 1508.7) -and SEPA, which both

require a study of cumulative impacts of nearby projects taking place at the same time.

PIPELINE IMPACTS:

The proposed power plant and its support facilities include d natural gas pipeline lateral. There
are many other natural gas pxpeimes around the country, and in the Northwest, that were
constructed according to federal standards. But in the Northwest alone, pipelines have blows up
three times within the last few years.

A pipeline near Bonneville Dam exploded and burned on February 27, 1999, The roar from the-
explosion was heard for two miles. The 300 foot high fireball was so huge it was visible for
miles. Route 14 in Washington was closed to protect the public. Press accounts state that earth
movement from recent heavy rains may have been responsible for the pipeline break. The fire
destroyed a resort hotel that was under construction and a nearby dwelling.

Near Kalama, Washington, a natural gas pipsline broke in February; 1997, Again, a 300 foot
high fircball blazed into the sky.  And just one day carlier, the same pipeline exploded and
burned near the BP site, Bellingham, Washinpton.

In March of 1995, that same pipeline had raptured and blew up near Castle Rock, Washington:
After that 1995 explosion, the company tepidved soil from 300 feet of the pipeline, to relieve any
stress. But less than two vears latet, it biew up again. Again, soil movement was the cause of the.
pipeline breakage, according to published accounis,

There have been a total of at least ten large natural gas pipeline explosions, sinee 1978 in‘the:
Northwest, including other ruptures in Stevenson, Washington, La Grande, Oregon, and
Montpetier, Idaho. All of these explosions have been on the Williams Pipeline system that may
supply this propesed pavier plant.

A few years ago, a construction backhoe caused a leak in @ Northwest Natural Gas pipeline
recently in Rainier. Seventy five people were evacuated. There is other evidence regarding the.
potential impact on public health and safety from natural gas pipelines.

Earlier this year, at least six people were killed in-a natural gas pipeline explosion near Carlshad,
New Mexico, and another six were injured. Landslides in Ventura county, Califomia ruptured
several natural pas pipelines in February, 1998, again after heavy rain. Between 1965 and 1986,
there have been 250 pipeline failures in the United States as a result of stress cotrosion cracking,

Page 120f 23

BP Cherry Point Cogeneration Project Responses to Comments
Final EIS August 2004



Letter 32

caused by a combination of water, soil types, and gas temperature within the pipelines.

Twenfy-one people were killed during 1993 from natural gas pipeline accidents.’A Transwestern
Pipeline natural gas pipeline exploded on August 20, 1994 in New Mexico, near the Rio Grande
River, damaging a bridge. An October, 1994 explosion of a pipeline in Torrance, California,
injured 30. A December, 1989 pipeline rupture caused by a farmer's plow, triggered the
evacuation of 600 people in Butler, llinois.

In March, 1994, a natural gas pipeling éxploded in New Jersey, killing and injuring scores of
people and creating a 30 foot deep crater and a fire that destroyed eight buildings and severely
damaged six more buildings.

All of these pipelines were constructed to federal standards, and mionitored by federal agencies.
The DEIS shouid explain, how with ail the mitigation measures and careful engineering,
pipelines, including facilities in Washingion State, on the very pipeline that will service this.
power plant, can still blow up. When these events occurred in a populated areas, there may be
‘heavy loss of life and property. These pipeline explosions are significant impacts.. Additional
protective measures should be discussed and implemented, and the problems that caused this
explosion should be carefully explained at length in an revised DEIS.

But the DEIS did not discuss pipeline accidents, also known as “service incidents."

A service incident is reportable if there is a gas leak causing a death or serious injury, gas-
ignition, over $5000 in property damage, if it occurred during a test, if it required immediate
repair, or if'a portion of the line was taken out of service because of the incident.

An revised DEIS should be prepared to describe the likely scenario of service incidents on'the
pipeline serving the power plant, perhaps by describing several of the recent explosions on this.
pipeline and at similar pipelines.

Descriptions of a range of several recent incidents should be provided, so that readers and
commentors can be appraised of the possible impacts of service incidents. This is appropriate
hecause service ineidents can be expected over a 50 year life span for these pipelines. The DEIS
should also have discussed whether, and how local agencies in this area would respond to a
pipeline explosion and fire.

POWER PLANT ACCIDENTS S
The DEIS failed to discuss the potential for aceidenis and explosions at this propused facility, On-
occasion, similar power plants have experienced fires and explosions that have damaged property
and killed people. '

‘On October 8%, 2002, a massive explosion at the Florida Power & Light natural gas fired Palm

New York Times, 4/9/97, p. 1.

Page 13 of 23

21

22

23

BP Cherry Point Cogeneration Project Responses to Comments

Final EIS

August 2004



Letter 32

Beach plant rocked two counties, followed by a hydrogen-fed fire. The explosion shook houses
and rattled windows, and was as loud as a-sonic boor. 1n January, 2002, there was a hydrogen
explosion and a resulting fire at the natural gas fired BC Hydro plant in Port Meody, BC.

Less than two weeks ago, on October 1, 2002, there was a nine-alarm fire at the Sithe power
plant in Boston, that began in a hydrogen generator. The fire and explosion caused $10 milkion in
property damage.

“The BP DEIS does not apparently even mention the use of hydrogen at that plant, orlist it as.

being stored on site. We understand that hydrogen is routinely used and stored at natural gas fired

and other power plants similar o BP, including but itot limited to these three plants, that have 24
blown up recently. But this potential impact from explosives and fires from caused or fed by
hydrogen, and the impact on emergency services to respond, was not adequately discussed in the
DEIS.

At the Sithe blaze, 180 firefighters had torespond.  The natural gas fired twrbine at the Doswell
power plant in Virginia recently suffered an catastrophic fire and explosion. Ittook 75 fire
fighters to quell the resulting fire The DEIS should have discussed what will happen if hundreds
of fire fighters are needed to respond to a problem at BP.

There were other explosions and fires at power plants recently. A explosion and fire rocked the
Black Hills Power and Light power plant in Wyoming, in June, 2002. A back-up generator blew
up and caused a “major™ five at the Allegheny Energy plant in Pennsylvania, in July, 2002
Firefighters from at least five communities had to respond to the blaze. A pressure relief valve
activation at the Mirant plan in Zeeland, Michigan in. August, 2002 cansed diversion of traffic, to
avoid released passes.. Three workers were killed at a fire in the O°Brien Newark, New Jersey
Cogeneration power plant fire recently. At least 20 other fires have been recorded over the last
10 years at power plants, causing another death and $417 million in propetty damage. The most
severe fires ofien involved the release of lube oil, which ignited. Thousands of gallons of lube oil
will be stored at BP.

There were 272 to 557 equipment failures and accidents per vear at power boilers. and pressuré’
vessels sinee 1992, causing almost 200 injuries and 29 deaths, and another 145 1o 387 failures,
and asiother 270 injuries and 54 deaths, from unfired pressure vesséls, according to Power
Magazine, Jan-Feb., 2001, p 53.

Because Power plants typically store and usé many materialy thai present a danger of fire and

explosion, such as hydrogen and lube oil, some of these hundreds of annual accidents at power

plants cause injuries, and losses of life and property beyond the power plant boundaries; and 25
require a large response of emergency personnel, as previously described. The dangers from the

use and storage of these materials, and even the types of materials to be stored at BP, and the

*Most of these narratives are from the Chemical Safety Board’s web site
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ahility or lack thereof of local fire departments to respond, was not discussed in the DEIS. |25
These kinds of serious accidents are significant impacts that should be discussed in an EIS. cont.

The EIS did not discuss the adverse 1mpacts from the increased exploratmn and processing of gas
in Canada, in'part sparked by the development of these this project.

Discussions of Canadian impacts is mandated by Presidential findings during the Carter
Administration regarding the scope of NEPA-covered projects. A-description of Cross-border

impacts are also appropriate, considering that the Canada Energy Board requires assessments of
impacts in the United States, when evaluating proposals for Canadian pipelines, 26

Nor did the DEIS adequately discuss the cumulative impacts of this project and the many other
power proiects in the Northwest, on the natural gas supplies, Although this very topic was the
subject of a chapter in the Wallula Power EIS, it received inadequate discussion ifithis
document, even though the cumulative impact of some of the recently proposed power plants n
the Northwest, was the additional consumption of over 6% of domestic natural gas reserves.

PM-10
ADDITIONAL PM SOURCES
. The DEIS also lacks adequate information to assure comimentors that its calculations included
the impact from formation of secondary PM by conversion of ammonia. While the DEIS did 27
discuss secondary formation of FM from conversion of nitrogen and sulfur compounds, the DEIS.
did not discuss secondary formation of PM by conversion from airborne ammonia compounds.

This plant will emit hundreds of tons per year (TPY) of PM-10 from its turbinies alone PM=10'is
fine particulate that is capable of being drawn deep into the lungs. PM-10 is highly darmaging to.
human health. But in addition to the power plant exhaust, there are other sources of PM-10 and
toial suspended particulate (TSP) from this project, including the cooling tower.

COOLING TOWER DRIFT

The cooling towers are PM-10-and TSP sources, to the degree which the covling water contain
solids, which are emitted from the cooling tower exhaust as particulate, A large power plant
using water high in solids content can emit many tons per year of PM-10 and TSP, For instance
the Goldendale Energy plant was predicted to emit 6.6 TPY of PM, and BP is 300% larger, The
PM emissions from the cooling tower will contribute significantly to the ambient air
concentrations of PM;, concentrations. The effluents have Jow exit temperatures, low exit.
velocities and correspondingly are low in momentum and buoyaney. Switching to full air cooling
would also reduce PM and TSP emissions, since a cooling fower will no longer be nesded. '

28

Cooling tower emission also contain salts, metals, water freatment chemicals, and other
contaminants, which could degrade the quality of soils, and affect human health, wherever the
cooling tower drift is deposited. .
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IMPACTS FROM WATER DISCHARGES

The DEIS does not list water treatment chenticals 1o be used at the plant, and does not list any
details of the toxicity of inhibitors or algicides that would be discharged. Lacking a complete
discussion of the possibly pollutants in these sources's discharge, it i$ not possible-to conclude
that the this source’s waste water will not confribute to water treatment problems. These
chemicals could also be discharged in the cooling tower discharges..

29

SOLID WASTES _ _

Water treatment for a largs power plant can generate as much as 10 tons per month of wastes, as
backwash, or filter cake. There are other waste streams, including spent catalyst, which is a
hazardous waste, Catalyst wastes could be avoided by used of the SCONOX scrubber system.
This generation of wastes was never deseribed adequately in the DEIS, The materials contained
in this wastes, the amount to be produced, its destiny, and its impacts on landfill capacity should
all have been discussed.

30

STORMWATER RUNOFF AND SPILLS

The project will include the creation of impervious surfaces. This will cause the generation of
millions of gallons of storm water runoff. This water will be tainted with oil; grease, and other
contaminants present on the site and its parking lot and roof. The DEIS did not describe
adequately the quality of this runoff, its-destiny, and its potential impacts on nearby wetlands and:
surface waters. While there would be unlined deterition ponds the DEIS did not describe to what
degree these ponds will treat the storm water to remove pollutants before it is allowed to infilirate:
into the ground water.

While an oil/water separator will be presént, the DEIS did not assure commiéntors about the
degree to which stormwater will be channelized through the separator. Nor did the DEIS
describe the fate of wastes that are separated from the storm water.  The DEIS did not describe
the project’s compliance with the DOE Stormwater Management rules. For instance, use of
oil/water separators is actually criticized as having Jimited application, in DOE guidance
manuals, The DEIS did not describe why a separator was appropriate for this focaﬁon, or'why
alternative methods of storm water pollution control were not used. &

32

LEGIONNAIRES DISEASE _

The DEIS did not provide a table of materials stored on site that Tisted biocides knows to be

effective against Legionnaires Disease. This disease breeds in mioist, warm climates, including: 33
“cooling towers such as those to. be used by BP. It has been spread through the discharge of steant

*Department of Ecology. Stormwater Management Manual. Chapter I11-7. #91-75.
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from cooling towers. In March, 2001, for instance, two Ford employees died in Ohio after
exposure to Legionnaires’ Disease, spread by the facility’s industrial cooling towers.
Legionnaires Disease organisms have also bee found in the CEGB power plant’s cooling tawer
water, near Stafford, England. Since it is not apparent that BP plans to use appropriate chemical
treatment of its cooling tower system to stiffe development of the relevant bacteria, thereisa
threat of Legionnaires Disease from this facility. This should be discussed in a revised DEIS.

POWER LINE BURIAL ALTERNATIVE AND ELECTROMAGNETIC FIELDS (EMF)
The alternative of burying power lines associated with this project should have been discussed in
-the DEIS. Power line burial has been used ai many projects, and would reduce the visual impact
of these projects, and may reduce EMF exposure. EMF exposure is another potentially
significant impact that was not discussed in the DEIS,

POWER LINE BURIAL ALTERNATIVE AND ELECTROMAGNETIC FIELDS (EMF)

This project will include a new power line. The alternative of burying power lines associated
with this project should have been discussed in the DEIS. Power line burial has been used at:
many projects, and would reduce the visual impact of these projects, and may reduce EMF
exposure, and the impacts to avian species which collide with above ground power lines.. Bird.
Mortality from the new power lines and EMF exposure are other potentially significant impacts
that should have been discussed in the DEIS, and power line burial should be discussed as a
mitigating factor, and a method of avoiding impacts on the nearby sensitive areas.

The power lines associated with this project, as currently proposed, are a potentially significant
factor. The DEIS should bave addressed to what degree power line burial would address this
concern,.

33
cont.

34

There are many examples-of burial'of high voltage power linies of considerable length. ‘Since the

proposed lines are about- 3000 feet long, burial of this line would reduce the visual impact of the:
project would protect avian species, would reduce the project’s above ground “footprint,” and
would add only about 1/10% of one percent to the project costs; about $500,000.

Some example of actual and proposed burials of large pipeline include the 345 kV line that
would be butied for 1700 feet to go under the Namekagon River near Trego, Wisconsin,

Sierra Pacific is burying a 14,000 volt tine for about 2000 feet near downtown (Lake) Tahoe
City, according to-the company’s June 9, 1999 press release.

Sierra Pacific is also burying a 120,000 volt (120kV) ling for about 1700 feet near Carson City;
Nevada, according to the company’s April 19, 1999 press release.

Sierra Pacific’s longest underground line is 2.6 miles, according to their Media Relations:
department.
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The California Public Utility Commission’s consultants, Aspen Environmental, prepared a study
of an all-underground route fora 230 kV line near Pleasanton, California (Pleasanton Weekly.
“Ohjectors, Proponents speak out on PG&E Power Line Plan.” 2/16/01)

The Sumas IT Power Plant has proposed a buried 230 kV line for 1.4 miles, in Abbotsford,
Canada, as part of ifs frans-border proposal. (Canada Newswire. “NSB Receives a Revised DEIS
from Sumas Energy 11 to.Constriict an Intemational Power Line.” October 20003

The Sargent & Lundy engineering firm’s advertising materials list several underground
transmission lines for which they provided engineering, including a 115/138-kV line, a 230 kV
line in Washington De, a 1800 foot 115-kV line in Baltimore, five 230-kV lines in China, two 69
kV lines in Iowa, a 1300 foot 138-KV line in Tennessee, and a one-mile, 138-kV line in Salt Lake
City.

This fitany of buried transmission fines indicates that this is a practicable, féasible and economic
alteriiative design for this portion of the project. It would reduce the visual and land usé impact:
of the project. For this reason a burial alternative, should have been presented in the DEIS.

The power piant will be perrmtted to emif the following atinual tonnages.
NOx. 239
CO 158
vOoC 4l
PMI0 251
SO2 51

BP will purportedly shut down existing boilers; creating the followiny offsets:

‘NOx 499
cQ 54
vOC 28
PM %4
Sz 7
The DEIS claiined this would have the following net impacts’
NOx 249
COo 104
VOC 13
PV 156
SOz 43

This list does not include the increased NH3 emissions of another 346 TPY. While the NH3
emissions are not a criteria pollution, it is still a toxic air emission, and an important source of 35
-secondary particilate matter, which fs-a criteria pollutant, Indeed, there is some evidence that
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BP’s new power plant NH3 emissions will be responsible for an increase of as much as 1400
TPY of secondary PM.

DEIS DID NOT INCLUDE THE EMISSIONS INCREASES FROM THE
CONTEMPORANEQUS ISOMERIZATION PROJECT
This data also does not include the contemporaneous isomerization project at BP. The
isomerization project will be constructed at the same time as the Cogen project, it will share the
same construction lay-down yard, and in fact will share the same wetlands mitigation plan with 36
the Cogen. The isomerization project will cause the following increases in air poliution,
aceording to an on-line description of the project by EPA Region 10:
DEIS CLAIMED NET

POLLUTANT TONS/YR CHANGES INCREASE
W/ ISOM.

NOX 166 249 -6

PM 1§ 156 167

SO2. 84 43 127

Voo 31 13. 44

CO 47 3t 78

H2S04 2 38%

NH3 173%

*Includes totals from Table 3.2-13

DEIS DID NOT ADEQUATELY DISCLOSE INFORMATION ABOUT THE.
PURPORTED EMISSIONS REDUCTIONS FROM THE SHUTDOWN OF THE
REFINERY BOILERS ' 3

ERCs must be surplus, permanent, and verifiable. The boilers that will be shut down are old, and
may be shut down after the Clean Fuels project provides new boilers, 5o these sources would
‘permanently emit at the levels which the DEIS claims as credits. RACT (Reasonable Available
Control Technology) of BACT determinations should be made to determine realistic Emission
offsets credits. Another indication that the emissions credits are not permanent is the
requirement of the BP Consent Decree which mandates NOx reductions at the Cherry Point
refinery, These sources may not be permitted to function at the current levels, anyway.

The DEIS also-admits that new boilers will be constructed during the upcoming Clean Fuels
Project. {p. 3.2-28) For this reason, the DEIS inappropriately deducted the old boilers’ emissions:
from new cogen emissions during its discussion of the net project impacts. In other words, the
old hoilers’ emissions are going awdy very soon, cogen or-no cogen. The DEIS needed to

discuss the emissions from the new Clean Fuel boilers, as the only proper, legititnate offsetting 37
emissions reductions that could be deducted from the new Cogen emissions. Since the DEIS
failed 1o consider the permitted emissions from the boilers that are abous to be constructed, the
DEIS’s claims of new air quality benefits are misteading and untrue.
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Emission reduction credit guidance from the EPA (cited later in this document) generally
suggests that the low value of actual emissions, vs. permitted emissions should be employed to
determine the appropriate ERC. But the DEIS does not say if the figures given for the boiler
erissions were permitted or actual emissions.

DEIS DID NOT DISCUSS THE NOX REDUCTIONS MANDATED UNDER THE BP
CONSENT DECREE

Furthermore, BP is under the strictures of a Consent Decree with the Federal EPA, under which
BP is required to reduce its NOx emissions at the majority of its heaters and other equipment at
the Cherry Point Refinery, The Consent Decree also set limits on how BP can characterize NOx
emissions reductions from equipment subject to the Consent Decree. The DEIS did not discuss
the relationship between the NOx reductions required under the consent decree, and the NOx
reductions from shutdown of the utility boilers, that is discussed in the DEIS.

This discussion should be required in the DEIS because ERCs must be surplus, quantifiable and
permanent. If the old boilers were not shut down, it is doubtful that the old boiler emissions

would have continued permanently at their current rate, because at some point RACT would have

been mandated. Thus the boilers’ enissions above RACT levels are not surplus, because some
reductions will soon be required by law.

Permanent ERCs should not be based on past, high, emission rates, since those rates will.
not continue indefinitely, doe to imposition of RACT, and the requirements of the Consent
Decree, among other factors:

Federal register discussions state that VOC sources can be considered to itnpact ozone non=-
attainment areas within 36 hours wind travel time, because precursor emissions that oceur within
36 hours traveltime of each other interact to form oxidant.’!

Based.on these discussions, The commentors ask that the old boilers at BP can be
considered to contribute to the recent non-attainment status of the Seattle and Vancouver BC
areas. EPA policy discussions suggest that RACT emission rates should be considered, rather:
than actual emission rates, or whichever is lower, for sources that are in non-attainment areas.’

The commentors are alse concerned that several other criteria be followed in determining:

37
cont.

an acceptable amount of ERCs from the old boiler shutdown. The DEIS should establish that the:

Washington SIP does not already include, as part-of its attainment plans, emissions reductions
from shutdowns and the phasing ouf of aged emission units,

Some SIPs assume a quantity of reductions from new plant openings and existing plant
shutdowns. These SIPs incorporate into their attainment strategy a net "turnover” reduction in

emissions because new plants will be cleaner than the old shutdown plants.

If the Washington SIP includes this sort of "turnover” emissions reduction as part of an
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implementation strategy, then ERCs from the shutdown of the okt BP boilers should not be
granted, otherwise those emissions reductions would be double counted. (Federal Register

4/7/82, p. 15081)

Tvi addition, if the Washington SIP contains emissions limits for the BP old boilers that
are Tower than BP's computation of its ERCs, then the SIP limits should be used to compute
ERCs instead. (Federal Register, 1/16/79, p. 3284)

In summary, the old boiler actual emission rates should be compared with RACT/BACT
emission rates from similar units, and the lower of thoge two rates should be used i the DEIS
discussion of emissions reductions from the old boilers’ shutdown.

AIRTOXICS _ o _
The new cogen projéct will emit several highly hazardous air toxics, including benzene and
formaldehyde, and others, which are listed at Table 3.2-13. Toxics such as Acrolien, (and several
metals), are emitted at amounts exceeding the Small Quantity Emissions Rate for both the
hourly and anmual emissions rate. But the DEIS fails to describe whether the project will result in §38
greater or lesser emissions of these and other air toxics. The DEIS does not compare the
emissions of air toxics from the cogen project, with the purported “reductions™ caused by the
shut down of the older utility boilers.

The DEIS should have performed this comparison. It is not wise or legal to trade increases in.
comparatively hazardous air pollutants for decreases in relatively less harmful pollutants. Such a
trade should be fully diselosed and discussed on an DEIS. As one treatise on this topic stated:

"Certainly noone should be allowed to trade an increase in a more harmful pollutant for a
decrease in a more benign one simply because it is cheaper to do so.. 1f an increase ina

hazardous pollutant were to be traded for a decrease in a more benign one the neteffect
would be & greater threat to public health despite the equivalence in pollutant quantities™ >

Rut the irade-off 6f some decreases in NOx emissions from the old boilers, for increased
emissions in formaldehyde and benzene emissions and other VOCs and air toxics from the BP
Cogen, is a trade of comparatively benign pollutaits for mare harmful pollutants: In particular,
benzene increases as a trade for reduction of generic emissions are explicitly prohibited.

EPA guidance documents regarding pollution frades and reductions clearly and plainly’
sigter

"(Eyven within a category {such as VOCs), pollutants that pose significant health hazards
cannot be traded against Jess harmful poliutants ... The emissions of ...benzene which (is}
listed under section 112, may be increased at one emission point ... only as long as there-
is a compensating decrease in the emission of the same poliutants at another emission
point at the same location or a contiguous location ... Sources may equally trade
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hazardous pollutants with nonhazardous peliutants in the same criteria poliufant category
only in the cases where the source decreases the emission of the hazardous
poliutant.(emphasis and parentheses comment added) *

A later update of this guidatice document continued to maiiitain the banon trades of
hazardous for non-hazardous pollutarits, and specifically proscribed trades involving increases in
benzene envssions:

"Emissions Trades Shiould Net Increase Hazardous Pollutants. Where pollutants have
been listed under Section 112, but are not vet subject to specific regulations.. states thay
altow trades consisting of equivalent increases and decreases of the same listed poliutant
... the State may also approve trades in which reductions of hazardous pollutants
compensate for increases in non-hazardous pollutants....a source may trade benzene for.

any non-hazardous VOC, i the benzene emissions are decreased.” ’

This coverage of this quotation would also apply both to formaldehyde, which was listed
under Section 112 as part-of the Clean Air act amendments of 1990, and to benzene, which was
listed at an earlier time under Section 112. Languwage in the amended Section 112 also addresses
trades of hazardous pollutants as follows;

"A physical change in... a major source which results in a.greater than de minimis
increase in actual emissions of a hazardous air-pollutant ... will be offset by an equal or’
greater decrease in ... ernissions of another hazardous air pollutant ... which is deemed.
more hazardous,” *

CONCLUSIONS

ERCs from the old botlers shuidown should be limited fo the RACT emissions from these
boilers, or the actual boiler emissions, or the emissions of the Clean Fuel Project replacement
boiler, whichever is lower, If these boilers are supposed to be shut down or controlled under the'
Consent Decree, those reductions should not be considered credits at all. Reductions in non-.
toxic air emissions should not be described as offsetting increased emissions of air toxics, If air
toxic emisstons will actually rise, the DEIS should say so and provide details.
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3. Landay, Jack. "Economic Dreatm or Environmental Nightmare? The Legality of the "Bubble
Concept” in Air and Water Pollution Control." Environmental Atfairs. Vol. 8:705, pp. 770 and
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“‘New fuel-cell projects’

At the Seventh Annual Grove Fuel Cell
Sympo;mm in London last fall, Fuel-
Energy Inc, Danbury, Conn
announce(? that it will defiver seven
new fuel-call powerplants to various
European countries. The 250-kW units
wil} be based on the company’s Direct
FuelCell technology, which oliminates
external fuel processing to extract
bydrogen from a hydrafarbon fuel.

Most fuel cells require an external

reforming device to produce hydrogen.
for thi stack, but in the Direct Fuel-
Cell, the fuel is fed directly to the stack
with no exteral r?Fo-‘mmg While nat-
ural gas typicatly is the primary fuel,
any hydragen-rich gas—including gas.
from landfills, wastewater treatment
anaerobic digesters, coal minsas, or
Houid fuel—could be used w?t?ﬁ
appropriate cleanup, the developer
says. A 250-kW Direct FuslCelf at the
manufacturer’'s Connecticut head-
guarters began powsring building
ipads in 1999, The new Furopean
instaliations inclider

# RWE—Heat and power at an.
energy park. )

# [ZAR-Energy for this ship-build:
ing compary,

& Deutsche Telecom—Direct-cur-
rent backup power for a telecommuni-
cations renter, )

# EnBW/Michefin—FHectrictty and
process steam for a tiresmanufacturing
piant,

¥ E-on/Degussa—Generation of
power, heat, are (O gas for industri-
al use.

® {PF KG Backup power and
cogeneration for the Olto-v-CGuaricke
Liniversity Medical institute.

& VSE AG—Cogeneration for indus-
wial faundry. and OOy use for green-
house fertilization,

"We are pleased to-add these orders
fo-our existing backlog as we continue
W rAmp-up Our maﬂufactwmg Capan
bahty o commercialization,” says
jwry 3 Loitmag, prasidentdnd CEO of

FueiCet Eiiergy.
Readers talk back!

Urea-to-anunenie axperd
ence widsy than reported

—

! raad with interest vour article ttted
“DraNQy, systems dstox plant
exhaust,” {Serlembey/Qotoher 2007,
o 691 Unfortunately, vour feaders
mnight be led 1o believe that Hamon
Research-Cotirail's L2A process is the
anly urea-te-ammonia conversion
process, available in the market, Not
only is that not the case, but the AQD
process offered by Environmental Fe-
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}M'arm;sda!:@ smokes the richess,

ments Corp (TFC) Baltimore, Md, s
the: more advanced and more widely
applied technology for praducing
armmonia from urea.

EEC has two full years of operating |

experience at Mirant Co's Canal sta-
tion, and one full season of operation

at AEP's Gavin plant, & total of over |-
3080 MW on which we have actual |
operating history. Further, BEC has on |

order an addiional 9000 MW of AQD
systems for application to severat
mare AEP plants,

Hamiron Watker k]

Manager, Applications Engineering
Emvirofmental Flerments Corg
Battimore, Md

Something old, something
FREW s aa
Pretty good Marmy story in the
iNavemberfm‘wmber 2001] issue ip
28], but some education might be in
arder. How many of vour readers
have any idea what is meant by the
“Ringelmann No. § cigar™? | suspect
that only those over 70 in age—or
mavbe over 60—would have a clue.
Na, #'s not a Cuban by the name. of
Ringelmann.
Alsa, Fenjoved the short news item,
B 14, on the large powerplant for
China. ] fam familiar with} supercriti-
cal steam cycles, but what, pray teli, is
the *spirgi-wornd furnace configura.
tion?” ¥ there has been a description
of this technolagy in the magazine, |
have missed it Car you. reference an
issue in which this is described?
B b BerusTein, PE
Dayton, Ohio

Editor’s noter The brend name of |

Marmy's Cigars reveals our industry’s
progress in environmental steward-

ship. The Ringelmann Smoke Chart | '

was. until the 1970s the method for
determining i stack emissions were
within réguldtory limits. The chart,
developed by & French ﬁ:‘{!f@ssoh
Maximilian Rirgelmann, was sirnply
a series of cards with graduated
shades of gray, varving by five equal

stops between all white {Card 0 and
atl hlack (Card 53,

A segulatory inspector merely con-
pared the color.on the permitied card,
say, Card 3, to the color of the smoke
emanating fromrthe stack—ihe appar-
ent darkniess or opacity of the plume
adicating the concenteation and siee
Lof particufate. emissions. OF course,

strongest cigars, Ringelmann Mo, 5s,
U For information en the spiral.
E'zzumf supercritical furnace, see story

n the Haramacli station (Fowir, | §

JalyiAugust 2001, p 87),

“'%,«-v*‘-“

o

HE@H Si"ﬁ{:!ﬁh&{‘l‘{
- . ERIALS
§OR HRS» ' %\Nl} QTHER

ThermalCeramics

CICLE & ON REANER SERVICE CARD 5.
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Installation and Start-up of the First Large Scale AOD™ Process on twe 1,300 MW Coal-
Fired Midwest Utility Boilers

Hamilton G. Walker, Jr. Director, Marketing and Sales, AOD™ Business, EEC.
Jeffrey J. Prickel, AOIY™ Business Unit Manager EEC

Recent Federal EPA regulations require power plants 1o phin for substantial reductions in their
emissions of nitrogen oxides (NO). The most widely used technology for high efficiency reduction
of NQ, is Selective Catalytic Reduction (SCR) using ammonia as the reducing agent. To achieve
high levels of NO, reduction in a large coal-fired power plant, ammonia consumption of several.
thousands of pounds per hour is typical. There are two traditional forms of ammonia used for this
purpose; anhydrous and aqueous ammonia. The potential for an accidental release of a large
quantity of anhydrous ammonia poses a safety risk to pla_nt workers and the surrounding
communities. Moreover, the-use of anhydrous ammonia is heavily regulated by both OSHA and’
EPA, and compliance with these regulations may require additional plant staff or the use of outside
consiltants. The use of aqueous ammonia requires the transportation and storage of much larger
quantities of diluted reagent and adds operating cost in the form of energy to evaporate the water of
salution.

Ammonia On Demand (AOD™), an alternative to the use of anhydrous or aqueous ammonia, has
been developed and implemented over the past year. Environmental Elements Corporation (EEC)
has obtained 2 lcense to technology jointly owned by SiirTec Nigi of Milan, Italy and HERA LLC of
Lake Forest, CA for the production of ammonia from solid urea. The AOD™ process was first
instalied at the Canal Station of Mirant Corporation in Massachusetts and operated successfully
during the summer of 2000, Rather than transport and store anhydrous or aqueous ammonia, this

site trucks in solid urea and stores the benign chemical in silos on site.

The AOD™ process begins with solid urea granules or prill, and creates a solution by dissolvidg the
urea in recycled solution. This solution is then puraped through an economizer to the hydrolyzer. In.
the hydrolyzer, the solution is heated to reaction temperature and the urea reacts with water to form
aramonia and carbon dioxide. Steam is fed into the bottom of the hydrolyzer to strip the dissolved
ammonia from solution and transport it to the ammonia injection grid of the SCR. The ammonia
stream may be diluted with warm air to reduce thie concentration 1o 5% or less as desired by the SCR.
manufacturer. The entire process is automatically controlled to respond rapidly to changes in
demand from the SCR. control system,

This technology has recently been applied to two 1,300 MW ¢coal fired located in Cheshire, Ohio.
The boilers will have a total of six SCRs on both units. The system was originaily planned to use
anhydrous arumonia, but was changed to a urea-based ammonia system in response to concerns:
expressed by the Jocal townspeople. The order for an AOD™ gystem to supply both boilers was
given to EEC in December, 2000, and delivery of the process equipment was completed in April.
The system was placed into commercial operation in May. The design capacity is 7,000 Ibs/hr of
ammonia.
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The AOD™ gystem was started up without serious complications, and has entered the testing phase
to prove performance prior to-acceptance. Preliminary results indicate it is operating smoothly and
producing the required levels of ammonia. Utility consumption is as predicted, and regponse time is
more than adequate to match changes in boiler foad.

The major advantage of the AOD™ process is its ability to produce ammonia on site at reasonable:
cost and in response to the deman_é_s of the plant without the necessity of storing ot handling
hazardous materials, creating a safer environment for plant staff and the local community.
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Power Engineering - power generation technology, Power-Gen Conference Page 1 of 2

Power Enginaaring - power generation, ufilities, iPP's, Power-Gen | Classifieds j Product Guide |

MEDIA FOR

wednesday, Dotvher 93, 2002

SITE SEARCH

G sve s EraEmin T @& PRINTTHIS @Y% MOST POPULAR @]

ywe c‘g'fHEe % Urea-based SCR technology achieves 12 ppm NOX on
Advanced | Help - :
natural gas engine

Who can
ORIl By Ravi Kiishnan, RIM Corp.
Oct. 1, 2002 — RIM's ARIS SCR techiology recently achieved 2 95.9 percent NOx reduction.
an a 320 kWiean bum natural gas engine. P

WEB EXCLUSIVES _ _ _ .
The system was installed at the corporate headquarters of Clean Air Pariners Jocated in San

.Business Diego, Califarnia, alocale subject to some of the nation's most stringsnt air quality
Projects/Contracts  regulations.
Industry News ARIS, which stands for advanced reagent injection system, meters precise amounts of a.
safe, easy-lo-use reagent info the exhaust stream of diesel or Jean-burn natural gas. Once in-
the exhaust, the reagent dacompases and forms ammonia, which passes over a catalyst fo 4
turn ozene-forming oxides of nitrogen (NOx} into water, nitrogen and CO2. g

The system was delivered and installed on the natural gas engine at Clean Air Partners in’
less than two months and achieved a 95.9 pevcent reduction, resulting i a finat NOx
emission rate of 12 ppm. The unit was tested at an cutside femperature of 60 F, and

produced an exhaust temperature of 988 F. The high temperature catalyst used in the o1
system operates up to a temperature of 1,022 F. Yo
lo.
INTHIS ISSUE Tha calculated urea consumption for the engine when operaling at 9B.58 percent load was
AR approximately 0.38 gallons/hour. At a urea cost of $1.26/gallon {(bulk delivery) and assuming
g 4,000 hours of annual operation, total urea consumption cost is less than $1,800 per vear,
Opinian Urea-consumption for natured gas engines is considerably fower than that of diesel engines.
-'Fﬂ-':iﬁ% becausa of the fowsr basaline NOx emissions associated with naturat gas engines.
Ni%us Update Total annualized cost of the system is estimated at $3,846 per-ton of NOX remaoved at 4,000 -V"‘__
R ) haurs of operation. The ARIS system becomes more attrachive at 8,000 hours of operation, P
D& Update with arnual cosifton estimates of NQOx remaved at $2,208, .
Figld Notes: ' . FE
N Such compliance cost estimates are exceptionally aftractive far a natural gas engine, which GO~
Products have lower haseline NOx emissions (and therefore lower NOx tonnage reduction potential Mast
Humor ‘when comparad to diesel) besides fower additive (urea) cost.
Feed Back -

_ ... Moreover, as the rated capacity of engines increase, the relative cost of compliance is lower p
Nuclear Reactiing  gue to the fixed nature of hardware and catalyst cost, Exhibit 1 (below)compares the cost of £5—
compliance for the 320 kW natural gas engine at 4,000 hours and 8,000 hours of operation. Me.

BECKWITH - Ad
m.zmme.D' E:gg.f
Power Plant &
D& ﬁuﬁcﬁaﬁ_

BeckwitirElectric.com

RESOURCES
About the Site

hitp://pe.pennnet.com/Articles/Article_Display.cfim?Section=OnlinsArticles& SubSection=). - 10/2/2002
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News Release 12-18-00 Page 1 of 2

is is G 0 o gl e's cache of hitp/iwww gavinscr.com/i2 18 00.hm.

G 0 0 gl e's cache is the snapshot that we took of the page as we crawled the web,
I The page may have changed since that time. Click here for the gurrent page without highlighting.

Chaagle i mot offifiated with the authors of this page nor responsible for ity content,

| “These search terms have been highlighted: urea use power plants

Back to GavinSCR.com {Home)

AEP ANNOUNCES PLANS TO USE UREA-BASED SYSTEM TO REDUCE NITROGEN
OXIDE EMISSIONS AT GAVIN PLANT

COLUMBUS, Ohio, Dec. 18, 2000 — Following an extensive-engineering ard technical review, and aided by
recent technological developments, American Electric Power (NYSE: AEP) is changing the design of the
selective catalytic reduction (SCR) system it will install at its Gen: James M. Gavin Plant at Cheshire, ﬂhic._ _

Company officials announced plans to employ 2 urea-bzased system as the source of armmaonia for the plant's
SCR system, which wili begin operation in the spring of 2001. Préviously, the company had announced that
anhydrous ammonia would be used in the SCR system {o-achieve the reductions in nitrogen oxide (NOX)
smissions that are being required by the U.S. Environmental Protection Agency.

*Our neighbors in and around Cheshire told us they were very concemed about the impact of a serious.
accident involving a major release of anhydrous ammonia due to their close proximity to the plant,” said John
Noiris, AEP's senior vice president of operations and technicat services.

"We took those conceras 1o heart,” Nomis sald. ¥ Safety is a primary concern in everyihing we do, We've.
spent considerable effort reviewing our original analysis and seeking new information to see it we could find
-another way to meet our emission reduction obligations and address the community’s conceris at the same
firme. We have found a sclution that meets both of these needs.”

Norris said that the decision represents a significant comritment on AEF's part. While the swifch to a urea
system will increase both the construction and the operating costs of the plant over its remaining fife, It will
also eliminate the need to store large amotnts of anhydrous ammonia at the plant. Nomis emphasized that.
health and safety issues were taking precedence over cost considerations. .

The announcement came at a community forum arranged by the company at River Valiey High School, nedr
Cheshire. The meeting was a follow-up 16 an eardier forum where area residents raised objections to the
proposed use of anhydrous ammonia.

Duane Phiegar, general manager of Gavin Plant, explained that the company values ifs relationship with the
local community, "The urea-based sysiern will eliminate concerns about the fransportation and storage of
anhydrous ammonia at the plant,” he said.

The SCR system uses a chemical reaction o break down NOx present in the exhaust gases that are released
during the coal combustion process. Ammonia i5 added to the flue gases, which are then channeled through a
catalyst that breaks down the gases into elemental nifrogen and water. AEP and other power generators in
the Midwest and Southeast are required by federal mandate o reduce their NOx emiissions by May 2003,

A grea-based system does not involve the storage of anhydrous ammonia at the plant site. Instead, uresd - a
dry, granuiar or pelieted nitrogen ferilizer - will be converted 1o ammonia just prior to the point 2t which i is
infected into the plant’s exhaust gases, Storage of urea in its dry, granular form does not pose any

Tittp:/Fwrwrw.google. com/search?g=cache:JV.../12 18 00 htmtureatusetin+powersplants&hl=e  2/7/02
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News Release 12-18-00 Page 2 of 2

extraordinary handiing challenges or potential health hazards that require the development of emergency
response plans,

Phlegar explained that AEP plans to utilize an expedited project management schedule in order t¢ engineer,
design and install the urea-based system for both units at Gavin Plant in time for the 2001 ozone season
{May through Septemnber). Since urea-based technology has never been tested or installed on a power plant
of Gavin's size, howaver, he noted that the plant may encounter some start-up challenges when the SCR
system begins full-scale operation. He expressed confidence, howevar, that the company can engineer a
suceessiul urea system for Gavin Plant. The Gavin Plant consists of two 1300-megawatt coal-fired
generating units and is the largest generating station in Ohio.

Norris stated that the company cenducted a comprehensive evaluation, inclyding the possible use of aguecus
armmonia -- a less concentrated form of ammonia -- for the SCR system.

"We recognize that nearly three months have elapsed since we held our first community forum,” Phiegar said.
"To put it simply, conducting these delalied studies and evaluating all of the possible altematives took lenger
than we oniginally anticipated. A urea-based SCR system has been installed oniy very recently in fwo power”
plants in the entire country, and those units are much smaller than the Gavin units. It took a great deat of
study before we were abls to conclude that we can take this technology and scale it up successfully to a plant
of Gavin's size."

American Electric Power is & mullinational energy company based in Columbus, Ohio. AEP is one of the
United Slates! iargest generators of electricity with more than 38,000 megawatis of generating capacity. AEP
is also one of the nation's leading wholesale enemy marketers and traders. AEP delivers electricity to more
than 4.8 miltion customers in 11 states - Arkansas, indlana, Kentucky, Louisiana, Michigan, Ohio, Okiahoma.
Tennessae, Texas, Virginta and West Virginia. The company serves mare than 4 mitlion customers outside
the U.S. through holdings in Australia, Brazil, China, Mexizo and the United Kingdom. Wholly owned
subsidiaries are invoived in power engineering, construction, energy management and telecommunications
services.

News releases and other information about AEP can be found on the World Wide Web at
hitp:/fiwww.aep.com.

Contact: Pat D. Hemiepp

Manager, Media Relations

American Eleciric Power
G14/223-1620

Back fo GavinSCR.com {Home}

httpiwww google conifsearchTy=cache:IV.. /12 18 00 htmrtureatusetintpowertplants&hli=e  2/7/02
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Elecmic Light & Power - eleciric utility generation, delivery, deregulation Pagelof2

Elactio Light & Power - generation, delivery, uthity industry

Wahlco awarded $1 milllon contract for urea-to-ammonia conversion.
systems

SARTAANA, Calit, Jiy 23, 2003~ Wahico Ing. announeed e award of 4 51 million canfract o provide the
peiented U2A ™ (yrpe-{o-dmmonis oonvarsion} system 1o be used in NOx reduction appiications st a major
Bariand Sslsiation,

Deatigned to produce 104 ivhr of ammonia Fom 3 50% urer solution for year-  round operation. the system WiiE
zerve Hirde gas Tred turbines at 3 fouid natural gas compressor sialion near Ballimore.

WES FROLGRTVES

Avnmnonis 3 used I rpdatiog the emission of ke NOx (oxides of pitrogen) into 1ha atmosphiers, Howewdr,

&m_mgga ameonia is reguiated and considered 2 hoazardous substance by he EPA and OSHA. The UZA sysiem safely
Projects/Coracts: converls wea, 2 stable sompound commariy used in feriilizer, into armonia as needed, thereby sfiminating
Ingdustry Meves transportation and storage risks.
Rersanistion "is're il mware of heighlenad sensitivity surrousding public safely issues,” stated James Clark, president and
Environmantal CEC of Waldeo., "When weighing the risks o handing anvnords, them gre compeliing ressons to sonsider
ternatives. We pradic airong futare demand for U2A system tachinofagy which shjoys a proven frack recond for .
rafiabity and safety.” e
Davelopsd by ECAC Technologing, under & grant sponsorshig frdny the EPA's SBIR program, Wahloo sharss the
sxchusive osnse 1o supply the patented LA pystarm worldwide with Haman Rassarch- Cottroll. Wakico and —
Harnan are currsrity waiking with ssven wiilites at nine locations, totaling appraximately 12 000 Madawalts of
" ganerating powes, who have chosen UZA aquipment for their NOx gystems.

Founded irf 1872, Wableo designs and menufactures aic polialion control systems ineiiding fue gae condiiohing
equipment, anhydrous and aquecus amkonia systems and U2A wee fo-amemonia donversion systems &y snargy
tilitles, refinerias and industral clents,

Wity Formerly Wabios Ermvironmental Systoms) is privitoly teid and was purchased by members of the.
mEnagaend team in parinershin with indusiry professionals in January oF 2001, Located in Sants Ane. Wehioois

Features not afffisted with Wahico Enginesred Produtis Ing. or Wiihics Metrefiex,
 Dapariments ror turther nformalion on Wahico andior UZA ™ Syster tachnofopy, vist www mahicn,com.

~Glatemer Svalenis
WElecivic & Gag Tradiy

wxs

~TaEiiuay
‘Pawer Pointers:
Quinion

About the Site
Subsiribe
Avchives

htilelp pentnst com/Articles/ Article. Display efm?Section=OnlineArticles & SubSection=1 72972002
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Ammonia Delivery Systems Page 1 of 4
ENVIRONMENTAL soLun

HOME | OVERVIEW | PRODUCTS L SERVICES | INVESTOR INFO | EMPLOYMENT

ELEMENTS
CORPORATION

Cieneral Description | Capabilities | Online Ordering | Sales Representatives | Regional Service Centers | Alliances
Ammonia Delivery Systems
(zeneral Deseription

EEC provides several products and services aimed at reducing NOx emissions, which are stringently r
air quality agencies worldwide, primarily for the power generation markets. We are the exclusive prov
patented Ammonia-on-Demand (AOD™) technology, a safer altemative to more traditional ammonia
systems for SCR applications. We have also expanded our product offering to include anhydrous and
reagent delivery systems as well as gas turbine SCR's through an alliance we've formed with Peerless
one of the market leaders in the gas turbine NOx market.

Capabilitics

Ammonia on Demand

http:/www.cecl.com/ads. htm 22002
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Ammonia Delivery Systems Page 2 of 4

Our AOD™ process supplies ammonia to SCR, SNCR or flue gas conditioning systems without the s

enviropmental risks associated with the storage of large guantities of anhydrous or aqueous ammonia.
utitizes a safe, environmentally benign urea to create ammonia only as needed. The system is a compa
mounted, modular and self-contained chemical plant that produces ammonia on-site and on-demand i

coordination with the specific demand requirements of the SCR. The principal benefits include the eli

the need to transport, store and handle large quantities of a hazardous chernical and the reduction of d-
operating personnel and to the neighboring community. The need to follow cumbersome and costly re
requirements for risk management and emergency response is also eliminated with AQDT™,

In addition o ifs use in SCR systems, ammonia has other pollution Zontrol applications in which the
process can be of significant benefit,

» Injection of ammonia to condition flue gasses 1o assist in the removal of fly ash.

» Injection of ammonia as a means of controlling sulfur oxides, the origin of the so-called "blue p
» Ammonia-based SNCR systems

+ SCR systems in combined-cycle combustion turbines.

The first commercial application of our AOD™ fechnology began operation in September, 2000 atap.
in Sandwich, Massachusetts operated by Mirant Corporation, formerly Southern Energy, Inc.

Anhydious and Aqaeous systems
These products, manufactured by olr alliance partnér, arg ammonia unloading, storage and vaporizati

Each one is backed by proven expertise ranging from the storage, handing and transfer equipment, to t.
vaporization, dilition, control and injection systems.

Onlive Ordering

Click here to view the online catalog and ordering information

Sales Representatives.

Chick here 1o view the comprehensive listing of our sales representatives

‘Regional Service Centers

Adflantic

Locatiom Richmond, Virgisia
Contact: Stan Elam

Phone: 804-843-3626

Mid-south

Location: Marshall, Texas
Contact: Lloyd Curry

hitp:/iwww.eec.com/ads htry ) 210002

BP Cherry Point Cogeneration Project Responses to Comments
Final EIS August 2004



Letter 32

Ammonia Delivery Systems

Phone: 9013-038-8937

Southeast

Location: Pensdcols, Florida
Contact: Gary Phillips
Phone: 850-683-4500

Biidwest

Tocation: Milwaukes, Wisconsin

Contact: Anthony Pons
Phone; 262-243-9097

‘Worldwide Response

{Outside regional centers)
Contact: Gene Schickling
Phone: 410-368-7291

Page 3ot 4

Alliances (Click to fearn more)

Wisconsin Energy Corporation
2 Paerless Mip. (o

© American Eleciric Power Company

Click here to sendd an smail o Joe Titus, the
sentor manager in charge of this business Hae

CONTACT You will receive a response within 24 hours

|||||| CHEC RN

httpwwweee L com/ads him
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HAMON - Products - Air Pollution Control - All products Page 1 of 2

1 Seloct your product -

= Nox Reduction Technologies
Al products
C{:-oﬂﬁg 3\; efns

w .

: 2 Sefective Catalytic Reduction
3 AbOitUS & Selective Non-Catalytic Reduction
; @ Hybrid Systams. BCR/SNCR

-Pmcess Heat

L

5 "
s B Fmduz:t_r. . N
kS Heat Recav’erv & Urea-to-Ammonia Process
leeenss R Senrzces
¥ c?umﬂeﬁ “y S;}af\e C-a ﬁs ) )
s water Techmiogxes ) _— R
B SUN“S ‘Nm’" Salective Catalytic Reduction
ES Refmctory Lanings ) o ) . . e
. Cummr Semw . Setective Catalylic Reduction {SCR} redutes NROX emissions from boiler flue gases by

introducing @ reagent - arvnonia --upstream of a catalyst bed. The resgent, in the
presence of the catalyst {typlcally Vanadium Petoxide’ reacts with the NOx to conver
o harmiess by-products. Reactions take place in the range of 500 F to BOOF (2600 ¢
C4RBCY which is typlically found downstreany of the econopiizer on a boiler, Poper
ammania mixing withén glven space constralnts is a very important design
consideration,

& Gas tutbines
B High and low dust
& Tai snd

Ssigotive Non-Catalyiie

Reduction

Seiective BonsCatalvtic Rediction is a post-cormbustion techinalogy tat s designed ¢
cantrof NOx @rvissions from bollers, The process works by injecting a resgent {ammo
or urea) o the radiant and convection regions of a Furnace o treat the Rue gases
after full combustion has taken place. Specifically designed inteciors distribute the
reagent (ammonia or urda) throughout the fue gases at the narrow emperature ran;
of TRO0F to 2100F (270 0 1150C.) Boller tarhparaturs manning s oitical 1o
debarmining injector probe placément,

@ iren besed technotogy
@ Ammonia tehnoiogy

Hyhild Systems SUR/SNCR

Hybirid systems combine both the technilogies of Selective Non<Catallic Rediifion
{SNCR) and Selective Catalytic Reduction {SCR). Both bditer injectors and a catalyst
sygkems are utilized in tandem with tha besefits of hiah MOx removal reduction, low,
catalyst voluma required resulting i low capial cost, loss real estate requived, essie
retrofit, and greatest flaxibiity and room for expansion. Uniike other supnliers, Hamo
air poflution control division provides equipment and full turnkey capabiiities in both )
SCR systerns and ammonia #nd yrog SNCR systems. Ths, our expertise allows ug fo
optimize the selection of an SNCR, 5CR, or o hvhrid system for vour unigue applicalt

Urea-to-Ammonia Protass
Both urel and armmoenia are shitabe for SNCR-systémy; while only smmonia ls neade
for BOR systams, Both anhydrous and sguepus ammenia have been classified by the

EPA.as a regulated boxic substante, Harards from exposura vary from minor discomyf
to toxic polsoning. Therefors, ammonia restrictions, or even prohibition In some area

htips/ . hamon.ediy/site productysystem. asp D =3& TDH2=12 RA2002.
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HAMON - Products - Air Pollution Control - All producis Page 2 of 2

have been placed by jocal authorittes. To counter this risk, Hamon offers s patenited
Onsite Urea-to-Ammonia Generation System, U2Atm, that produces ammonia by a
method that aveids the hazards of Its transportation, trasfew, and storage. For this
process, dry urea is mivxed with water to form an aguecus solution that s fed to an i
ine reactor at o rate {o praduce the reqolred ammonia, Heat is applied 10 carry out t
generation under controlied conditions to maintain a consfant ammaonia gas supply
‘presgure, The process produces the required ammonia mixture, which requres no
starage except for tha small amount in the reactor.

£ HAMON. Al iights feserved.. Realised by Mol
hitp/iwww hamon. com/site/products/syster.asp?ID 1=3 & 112=12 21202002
BP Cherry Point Cogeneration Project Responses to Comments
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- generation--the concept of locating small

- el opfioss——defined by tie electrolyts -

cmid 19805, Consdlidated Edisen Co of
‘Mew York Ine and Tokyo Elscwric Power

l)LOG;

" Are fuel ceils-

heir apparent to the

gas turbine?

By Juson Makansi, Executive Editor

f thie gas tifbine reigns. suprome as ths .

prime mover of cholee for power genera-
tion today, then the fuel cell is considered
by some w0 be the prisce and heir o the
throne. And, depending on your asssss-
ment of the technology’s stars, you may
regard the prince as an infant or adoles:
cent. Hither way, though, it seefs fairly
clear that the king isa't going o die or be
dethroned aniytime socm,

Unlike other advanced techuclogies-—
stch ag renewables-—fuel colls are more
inclusive of conventional players in power
generation, For example, they involve 3
sousce of fwel; thus, natural-gas and coal
interests can sapport the technolegy:
Cogeneration can make sense for high-tem-
peratire foel oulls; thes, ndistrisd concerns
pave a stake fn the fechpology. Finally, no
regional limitation exists—auch as the
availability of renewable reiouives—se the
technclogy does sot split electric-niility -
stippoct; urban wtilided seé as-much promizse
s rural, sastern utilities as much a8 west-
ern, sl so-on. OGverseas support is hiph as
well, with Japan fhaking a formidable chak
lenge to US welmology development.

White e Hasé of support i broad, the
wehnclogy hes g loRg way © go--at least.
a8 & centrpi-station opiion. One resson for
optisigm on the part of developers,
though, is that this i no longer the primary’
path to commercialization. Distributad

increments of power vory olose to koad
cenigrs-—ig the nesr-term now songizt by
develapars.

Technology status

For electic generation, thres basic fuel-

waed and generaily characterized by operat-
ing terpperabzre—ars Eader vigorons devel
apmant: phosphorie-acid (PA), molten-car
homate (MO, and solid-oxide (80}, Rasic
teclmology for these three oplions has been
described previously (Powes, May 199G, p
82; Septermber 1991, p 7. In the carly w0

B,
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Co (Tepoo) both detmonsiraed nominsl 4.5

MW PA systems.

For PA techaology, the highest commers
vial achievement, based on unit capacity, i
embodied by the I1L.MW facility operating
at Tepeo's Gol station; which folfowed the
4.5-MW- deme. MC technology will ba
demonstrated af the 2-MW scale in Santa

Clara, Calit’ (Fig 1), Groundbreaking for.

the Santa Clara facility ocenrred in Aprid
with initial operation sxpected in eatly
19495, This effort was preceded by the
operation of 2 100-KW MC anit by Pacific
Gas & Blectric Co. A 100kW 50 usit has

“heen fabricaled, with installation expécted

soon, and operation by Southern California
Gas Co is scheduled for later this year

Two 20-KW 80 naity bave besn operating.

in Japan; one has logged over 6580 howrs.
Many experis segard the PA techoology

-0 be fully commercial in smailer voits. Al

that is needed is the production volame fo

Tower mannfacturing cosis. As an example,

a 200-kW PA unit, one of 28 demonstoa-
tions i operation or on ordor, came on-line

n Augmt tast year at the Piftsburgh (Paj

il

pOweT SLiput

a8 Compriag the Sama e demonstration faciity i o
sonstruction, sharasterized by an expocted 50% net slectdont efficiency, 1 k! MW et

International Afrport (Fig ) Reporied cost
was $2O/LW, The demonstration is spon-
sared by Cousolidated Natural Gas Co,
Pittsburgh; Duguesne Light Co; EPRE, and
the Penusylvania Energy Office.

DGR reported Tast vear that curcent frel
esll demonstrationy tnder way of planped,
including all technologies, amounted to 50
MW worldwide, Almost all of the opers-
ing facilitics are based on PA technology i
facilities built up from 235- and 206-MW
modutar wnits. OF these, a facility in Japan
reported in mid 1993 that it had passed the
F0O0<hr continnous operation mark,
describad s 4 Srst for a conunercial imit

Packaging of fust-cell powerplanty has
garnered the inferest of at least one firm,
Stewart & Stevenson Co (S&S). Houston, -
Tex, best known as a packager of gas-tar-
bire power gepérating usits, has provided
package desipn (Fig 3) for M units voder
an agreement with Bechiel Corp, San Fran-
cisco, Calif, and M-C Powsr Corp, Bar
Ridge, IH. Two 2530-kW “proot-oi-con-
cept” units have been packaged and
installed ata Union O of Califoenia site
and at Kaiser Permanente Hospital in San -
Diego, Calif. S&8's interest in fuel colis iz
hased on its long history of packaging gas
turbines, With so many similarities
between the two technologies, S&8 views
it as a logicel extension of that busioess.

Auxillary systems critical

Fuel-cell powerplants involve key ageib
iary systems which are not necessarily
groven technology in themselves, The fuel
iy Hrst prodessed, or seformed, it hydm-
gen in an upstream saction of the plant.
Methane reforming is a basic; well-known
it operation that involves passing nateral
gas over a catalyst at 1600F or so, mnd may
be foliswed by what's called & shift con-
verter thet converts some of the resction

products o hydrogen, nsing Steam, This

Fuel processing step can be integrated ot

Py, dupe 1994
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Environmental management-

Profit from latest experience
with air-cooled condensers

The pr'oject'design angd devé!opmﬁtbanef‘ts of this technology are clear. But plant

operators must understand and prepare for seasonal challenges, among others if

it is to continue being a iong-term performance agsst

By Robert Swanekamp, PE, Associate Editor

Al i-cooled (AC) condensss techalo-
; gy was developed in Burope over
years ago, when water zvatiabil--

h ity became a major issie, Today, AC ek

- notogy still enfoys extensive wse overseas.
. South Africa, for example, lays claim to

. the world's Targest AC condenser at the
.. 4000-MW Matimba power station, and.

. pationwide hag an sstimated 10,000 MW
of capacity using AC technology. In the

pa&mmlyears e US also has seen a-

rapid rise in the application of the techuel:
ogy. To iltlusirate: One leading menufactyr-
#r sold only five AC gysiems {o the North
American market throughous the 1960

- s 19708, In the 19%0s and smrly 1990s;
the firin has slready sold 38 systems. ’
Positive project design and developinent
aspects porwithstanding, (box p.80), AC

- condenizers ntroduce seversl aperations
wnd mniitehanee {O5M) and performmnes
whallenges. Inability to hold condsnser
verusm during hot westher can signifi-

eantly lower plant efficiency atd capacity

and may even lead to forced outsges.
Whes surmner ends and wiater blows In,
focozing problems can shat down a fully
Toaded plant within hours, and; if tubes are

yoptured, can keep the plant dowe for

weeks, Mochavical and electrieal problems
might also be introduced by the massive
gize or sheer pumber of fans and geat
boxes, Bver i the system B rimadng well,
AU condensers way exsct att O&M il in
cleaning heat-exchanger sarfaces or moni-
toring sir leaksge into the condenser fubes:
Both the performuies and the O&M chal-
Jenpes cun have & pavtivulardy significant
imapact on pesking-type facilides.

Dont ke hot weather

At-elevated ambient tomperatures, AC
somdensers canpot produce the high vaoe

8

um. required to myximize steam-turbine
outpat, tos lowerdng cyole efficiency and
net plant capacity. Several plant managers
report their factlities Jose a5 much 4 one-

third of the capacity during the heat of 2|

surnmer day.
Oneafﬂ:eimgem:&ﬂoondwsemmﬁze
IS is Jocated at the Doswell LP plant in
Virginia, which is owned by Diamond
Energy Ine, Los-Angeles, Calif. Acconding

to Jay Sohi, director of eagitcering and’
profect management for Disrond, many.

factured’s performance curves gre pow

being wpdated based on the plant’s first fwo.

summer operaling seasons to quantify the
actnal relationship butween ambient teme

peratare and plont capacity. Until the curves;

are ready, the exact amonnt of capacity loss

is not knows, but Sobi rports the relation-’

ship is “worse then Haear” The plant meets'

its design specification of 605 MW at 90K
but experiences & rapid decresse at amblent

-temperatures above that,

According to Randy Peterson, project’
manager for UC Operating Services,.
Columsbia, Md, the Rosebud powerplant,
Colsirip, Munt, begins to expérience a drop-
in capacily aftributed to its AC condenser
when smbient temperature exceeds 75F,

Al rechroulation looms large

Perhaps the fnost deamatic reported
effects of hot weather on AC condensers
hive been cxperienced at e Matinbis dta-
ikon, owned and operated by Bekom, the

© South African state sility. Like the sya.

teans prevalent i the US, the Matimba AC
condenser. is a direct-acting, dey-coated
type, According o an Hskom engineering

Jnvestigation by H B Goldschagg; Matim-

1 Unh:{ue Aframa Mgn of Camaﬁiia’% air-moied condeﬂﬁer ﬂmx#mlzas hesi«transfsr
aurface area whils min!mm%ng shacs retulraments "

Brawme Toma dH T
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ba’s exceptionally large size and six-indine  To make motters worse, the reduced  mnioader. The Matimba experionce under-
* condenser configuration fosters substantial - steam flow af these Jow loads causes the  scores that AC condensers poast be properly
vecireniation of the hot air plume dutisg  furbine exbaust iSmperanire t operste pre- - designed and sited. .
certain wind and temperatire conditions..  eaiously close to vhe 212F wip setpoint, | . »
When winds blow from the west, the hot  Inreases tn wind speed above 13 wph are  R@OP tubés clean
air plame discharged from the condenser  likely to result I 2 high sxhaust tempera- To minimize capacity fosses, O&M per-
slumps over the eastern sir-inlef side, and  tore trip. Porced outnges associated with  sounel mumst maximize the heal transfer
% drawn btk into the condeniser by the  this recirculation effect have been signifi-  capsbility of the AC condenser. Common
cooling air fans, The recirculated hot alr  cant, ocvorring 2% of the opevating vese,  procedures inclide smmyoal adiusiment of
sauses szgmﬁcam deterioration in con-  and amounting 1o a loss of 338,000 MWh  fan pitch, seodanoual evalustion of detve
~denser vacium, At wind speeds up to 13 between January 1991 dnd September  molor circhits, and quatierly inspection of
mmph, this récirenlation can be managed by 1992, Hxtensive engineering studies are  gearbox mechenisms, including ferro-
kerating the steam turbine. This strategy  currently ander way o combat this recirou- graphxc lube-oil analysis. But the most
keeps the stearh trbioe on-line, but it has  Intion. problem, including water-tunnsl mpamm Q&M pmcedm'e may be cloan-
reduced plant cap&cs.ty reguingly by ax  mode] tests, continuous meteorclogical data  ing of the heat-transfer surfaces. -
-sauch 8s 40%. gathering, snd an antomatic steam-tarbine At the OLE Camarillo cagenerssmn
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3, Hybiid designs achieve belist hot-wasthar performance fan
‘common air-cooled condensars achisve, but atill use Tess waler

than conventional cooling Wwens

plang, vwred by Eoergy. inftfatives Inc,
Parsippany, NJ, condenser vaouum
by more than 2 in, H;0 the fient
time the tubes were water-washed. The:
Cararillo plant, opersted by Stewan &
Stevenson Operstions Inc, Houston, Tex, is
focated in Ventura County, Calif, where it-
fecoives cool, onshore goean breezes most
of the yesr (Fig 13, But after the first two-
- years of operation, Joif White, plest man-
ager, noticed condenser vacnmm deteriosat-
ing, and initisted an anneal clesning sched-
e woing 50~pssg city water. -
The wash is conducted cnby ;i'armg-
-extehded ontages when the condensei s,
¢ooled down, and only at night when ambi--
“ent _memums are low, in onder o mini-
mizg evaporation effvcts that conld leave
deposits on the wbes. To even further min:
imize the possibility of deposits, White has.
considered Wa.sbmg with demineralized
waker, but eorrosion would then becote a
concern. Based on the Tack of viddble depo-
sition after thres annval cleanings, the cor-
. zent precuntions ssom to he' working well,
without the added expense or corrosion
potgntial that damie water incues.
A wndgue - AC-condenser wash program

Hes bean boplerented £ the Sayrevills

{1} cogeneration plant

by Westisghouse Operating §
Seevices Corp, Orlnade, Fla. §
"Fhe plant crew hus designed  §
fird insiniled @ seli-propelied |
waserwash device ddven by |
& winch, pulley, and do
maoter, and controlied by s
wariahle-speed deive (Fig 2).
The device washes one tube
buandle at a time, which
sitows sleaning to be con-
ducted while the condenser
B il anedine,

© The device—used once'n
year after the polien semson
has passed snd before the
Bot summer westher hitgm

makes {wo passes through  Gesthelc requiraments in Mawj, Hawedl. Unique mulipledan

eacl bundle, Jorry Wiegand,.

plant manager. reports that the device's
effectiveness i visibly soticeable. Op the
first pass, the water stieam oaly pariially
pensirates the twbe bundle because of the
deposits built up between the ibe Hns. But
on the second pass; e syeam shoots clear
through the bundle, and SPraRys out the
oiher side. When one bundle is completed;

the lightweight device can be moved by 2

single crew membey to the pext bendle and
the cleaning process starts again.
{Using thiz iechnigue, it takes approxi-

mately 10 days to wash all 128 tbe bon. -

dles, which is considerably longer than

‘off:fine washing takes. The advantages are-
that the cleaning does nof require ¢ sched-

uled outage, and g wmore thorough wash is

-obtained beesuse the device travels up and

fown the bundle at a rate smoothly con-

trolled by a variable-speed drive.- Mainte-

nance Manager Doug Williamson and
Plant Mechanic Rod Cimmhalista were
instromental in designing the device and
mrning the cencept info & reality, The sys.
tem war used snocessfelly in preparing for
1ast summer’s heat, and now is shered with

otfer plants nsieg AC condensers opirated

by Westinghouse Operating Services

4, Minimam height and viswa bnpact of this AC cendensor satisfied
anpngement
mmwaapwarcwmm:m,&nm Cadif

Add evaporative capacily

¥ the plast crew has dove 2l it -can'in -

terms of proper O&M and condenser vacy-

urn 5 still insufficient, the AC coudenser

may nesd some help from the evaporative
process. For example, the plant cfew cen
rig up & iémporary waber spray directed
onto the tube externals during the hottest
days of the year, The water evaporates as #t
contacis the tubes, markedly improving the
performance of the condenser, while still
using only small quentiies of water. Bul
just gs with the heat-exchanger washing
PEOCESS, Cane rnust be taken to avoid depo-
sition on the tubes, For this reason, only
water with {otal dissoived solids {TDS)
below 10 ppm should be: used. foff White
uses this technigue @t the Cemarille site
spproximately 13 days esch year to keep

- pondenser vacuug above the 20-ip. H(

alarm podut. The wechrique hes beon offec-
tive, reports White: In six years of opera-

tion, vacvum hes never fallen to the 16-4n

$03 wip setpoint,

An extensive study was conducted o
this topic in 1992 for the Matimba station.:

Eskom engineers first investigated the
potential of using raw waler for condenses:
performunce énhanosment. By
studying the evaporation of
water droplets 85 p fonction of

j droplet size, and traveling e,
ke vesearchess hoped o avold
j wetting of the cooling elements
i ond supporting steachure 56 pre-

practical configoration wes

nexi investigated corrosion mnd.
thermal behavior of floned
tbes sprayed with demineral:
ized water, with satisfactary
vesults. Hskom engineers osti-
mate they will be shie o raise
eondenser vaouum by 4 in.
H2O by spraying the heat

hoursdyr.

e
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¥ relative humidity, inftlal

found, 5o use of raw water wag
shandoned. The sesearohers.

vont -deposition of solids. No

exchangers over & critical 300
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; Al et one manufactirer of AU con-
densers incorporates evaporative assistance

* into its alr-cooled das;gp.s The combina-
tion wetldry system iategrotes an AC con-
denser and 2 copventional cooling tower
into one structure (Fig 3). The suppler
reporis that this design allows a facility o
meet low water fsage requirements, while
svoiding capacity losses duriag hot sum-

mer months.

Danger of freeze-ups
. But it's not just hot summey fnonis it

pose challenges for opersiors of AC con-

‘densers. During the winter, freszing is a

concern. Record low emperatures during
this past winter left several US elsciric sys-
tems with unpredicted. capacity shortfulls,
AC-condenser problems wers al least part
of that story. For-example, Virginla Power
Co had o resort to & 5% voltage raduction

and golling blackouts when demand peaked

the morning of Jaz 19, One reason for the
shorifall was the significant desating of
Diamond Energy's Doswell facility
becaunse of 5 frozen AC condenser. The

THE PREFERRED SOLUTION
TO VALVE ACTUATION

plant was derated from almest 700 MW
dowm to about B¢ MW,

‘The Doswelt facility is 2 combined-cycle
piant with four gas tbines and two steam
firhines. When the AC condenser frope, the
steam-turbine bypasses were opened, steam
was vented, and the gas turbines were oper-
ated in the simple-cyele mode. But the
vents gan handle only # Huited flow mie,
56 o operate in this mode, the gas tarbines
had to be throttled hack, More importut,
continuons vegting eventually loft the facil-
ity shert of water needed for the NOy-con-
trob stesm-injection system. To conserve
injection water, the gas turbines had o be
theottled back even futher.

According to Sohd, the freezing inci-
dont began when natursl-gas supplies
were curtailed, forcing operators. to- shift

"t fuet off, Difficulties in mamg this fusel

shift diverted the operators’ attention
from the overall plant picture, and 25 &

. tesull; cooling -fans weve. not murped off

and beat-exchanger banks were not isolat-
ed when they should have been. Whan

| condenser vacuum suddenly deteriorates
- in the winter, ihe operator must Tecognizs.

this ag & symptosh of freezing, and iake

- the opposite action from that in the snm-

. mer, With low ambient temperatures,
detetiorating vacuom should twigger less:
heat transfer, not more. As Sohi summa-

- rizes, “Operator experienos iy very impor-

tant In preventing AC condenser freeze~ ‘

ups, Once localized icing begins, the
entire condenser s frozen q‘eﬁcklymwﬁh»
in hoves,”

Torecover the plant, the AC condenser”

had to be thawed by portable heaters over.
a five=day period, aed reptured tobes had

o be plugged. The plugged tubes wers.
ater replaced during « scheduled major-

Ullta_g_'&‘ )
In one respect, the Doswell facility was

Jortusete because the 150 ruptred tubes

ropresented enly = small portion of the
overali total, so plugging was o satisfactory

d | mporary measure. Peterson is familisr
with & freezing incident that ooourred st the

Rosebud fucility where plugging was not
s option because of the pumber of tubes

- that repiured. After the Rosebud event, the

plant bad 4 be shot down for three wesks
0 vepair enough tmbes to put the plant back
on-line. Patching the externslly finped
tubes in the fickd proved to be guile & chal-
Tenge for the crew,

Like the Doswell event, Rossbud’s ffwi-

- dent ocowred in its first winter of opers-

tion, when operator sxperience was stilf
itmdted and antomatic controls wers not yet
precisely fived. Problemys with Rosebud’s.
control sysiem have sipos bees corected
and the plant has not experienced another

frecre-up. Pelerstin cchioos the stitement

that freczes oconr guickly, making early
recognition the key to-prevention. On that

| ~30F Montasa day, the condenser went
from lecalized icing io near complete

freeme-up fn & matter of minwies]

ES CIMCLE B TN READUR SERVICE CARD P s 1994
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Moniioring air leake a must

Perhaps the most important fresze-pro-
vention fechnique is monioring of air leak-
age it the condenser tubes. An alr Jeak
can result in g Joealized air “blaniet,”
which impedes steam flow through that
tube, Without proper steara flow, Individe-
ul tubes will quickly cool down and freeze.
Peterson is confident Siat i there are no air
leaks, there will be a0 AC. condenser
freeme-ups.

Most Beegé-up incidonts seem o ooow
in & plant's first year or two of operation,
The experience Tactor is certainty a key
hexe, but many plant managers also note
gt AC copdensers may not-bo complately
air-tight when comstructed, A strict,
. methodical program fo monitor snd fix slr
}eaksmustheesmbﬁsmd before the first
winges
fresge-up incident st Rosebud, the opera-
tore now record fow raies on the sirejectar
system wheasver ambient wmpaatmes are
low. Monitoring how much air is being

sesnoved by the gjectors tells the openter | |

how much air is Jeaking into the wbes. If
_the dperators obgeeve. ait isakage increas-

" ing, the mechanical vacuum pump is started.

up 1o assist the steam-driven air sjectors in

maistaining vacuums, dnd an sggressive |

search for the Jeak is injtiated,

Another methed of moniforing air Jeak-
ape iy referred ' a8 a “decay test.” With
the plavt on-line, operatoars secure the sir

siectors, and measurs the rate af which | |
consdemier vaouam falls. I the sute excesds.

the manafacturer's specification, then
~exeessive ait leaks exist. The Sayrevilie
" plant conducted both sirsjector moniine-
mgmmwwts;ﬁwmusﬁmm
and found sipnificant sir leaks in the glsnd

.. seal steam systemy Identifying and fizing | |
. them before the onslaught of sub-freeing

wenther helped the AL condenser @ suc-
vessfully withstand the mond Jow Smper-
atores of this past winter, As Wiegand
states, “You tieat the AC condenser well,
and 11 trea you well, too. _
Gearbox, fan maintenance
Some dites ure’ blessed with & lack of
tenperitire exiremes. For example,
Mizalnea Unit 15, owned by Maud Blséwic
Co; Mani, Hawaxx, never sxperiences
fieezing. But even in idead locstions, AC

 condensers challonge D&M personasd 1§
- because of nechenical and electzicad probe b

Jems associased with the cooling fans and
their deive mechanisms. The Maslsen
plant, & J0-MW combined-ovole facllify,
hos & totad of 33 e i it AC cotidenser.
‘This Tange wober of stagll fans was cho-
. sen rather than g small number of large

fans, in order to minfize the helght sod |
visual fnpact of the condunser in this trop- |
foal prradise (Pig 4). But since plant com- |

missiondng in October Jast veor, two gear-
bon filures bave almedy cedursed, and
acondinng to Bd Fackeon, combustion tar-

Purar, Jane 1906

bine specialist, mainienaoos personnel are
worried abowt keeping so pany fany avail
able during the Upcoming SUMmET S6asOn.
The O&M tean alse must pay atention
to the pitch of the fan blades. Sotme sites
have tweo different pitch setbings, one for
winter and ong for summer, which mustbe

adiusted prior to cach seeson. Even plants
with only one pitch seiting have found it
#dvantageons to annuslly measnre and

adjust the blade pitch 1o svmure the opti-
mum angle of attack and to minimize

imbalance problems that might Jead o

gearbox faflures, Some plants mly on the
mannfacturer’s service team to perform
thiz measprement, while others handie it
thesnselves, using & protractor sad machin-
ist'y rule.

n addition 1o these mechanical prab.
lems, some sites have experienced fan-
motor winding faifares, attributed to the
largenmberofm and stops that sn AC
condedser fan experiences. Variable-speed

‘drives are seen by some plants as an excel:

Ient solution here, but are often raled oug

_Zbecmefmmcap;mim "

season, As @ vepult of the |

MW‘E&W%
" venls 0 goflet digpless
99—&76 nfmﬂ}msim_
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ar}’ cooling is becoming an
increasingly comwnon solution
for powerpiant heat rejection.
Facilitating site selection because

water supply is not an issue, short-
eping the permitiing. process {no;

water permit), and satisfying -etrei-
onmental regulations, dey cooling

allows developers to place their,

plants closer to the source of thelr

fuel, or closer to thelr loads, Dry-

cooling atso eliminates the hazards
of plume associated with wet cooling
towers, thereby eliminating neigh-
boring community coricerns.

There are two types of dry cooling:
divect and indirect. In a direct sys-
tem, turbine exhaust steam is ducted
directly from the turbine to an. air-

cooled . condenser. In a. two-stage;
single-pressure condensing process,.
the steam flows through finned-
tubes positioned over forced-draft
fans. As steam Bows Hhrough the

fubes, air is forced over the &ns, inj-|

tiating the vondensation process. The
conddensate is collected and retuimed
to the boilér feedhwater circuit by a
circulating pump,

In an indirect system: (Tfeller
System}, exhaust steam Is condensed
using etther a surface of; preferably, a
direct-contact “jet” condenser. The
cooling water or condensate is then
PO through fisned-tube cool-
ing “deltas” in either a natural or
wmechanical draft tower and recircu~
lated back 4o the condenser. Because
this & a closed system, the water
does 1ot come inia contact with air

co pared to dry cooling, wet cooling
a more-efficlent way to mject &
powerplant’s waste heat, because waler

BP Cherry Point Cogeneration Project
Final EIS

ancd there is no need for makeup
water.

‘The indirect system can also be del-
ugeable. In deluging, a small amount
of makeup water is sprayed over the
finned-tube cooling deltas, increas
ing the overall heat rejection capacity
of the system Jduring hot weather,
and decredsing turbine backpres-
sure,

Reference plonts

Linden Cogeneoration Project

At this 614-MW combined-cycle
plant. it Linden New Jersey, the
choice of heat rejection systems was
dictated by geography as well as
environmental constraints, A strin-
gent permitting process, coupled

with the dangers of plume made wet

cooling impossible for the large
cogeneration plant, Dry cooling with

an air-cpoled condenser made siting

of the plant in this Incation possible.

When it was commissioned in 1990,
the atr-cooled condenser, a 60 cel
stfucture covering two acres and

staruting 100 feet high, was the

fargest of its kind in the US and the
socond largest in the world. The
massive unit ensured not only mind

mum water consumption, but also

the elimination of any danger of

ieing on & nearby highvway or o
vigion obscuring plume at nearby

Newark Aleport.
To meet focal requirements for
noise, the atrcocled condenser was

is a more-efficient. poolant Hhan. sin
Theile are two types of wet systems spec-
ified for powerplants today: once-
hrough and evaposative.

Once-through systems, which dispose
of waste heat by dm?mg it directly into
ariver, Jake or fea, are simpler, less vost-

ty and more efficient than evaporative:
systemns. But omee-through systers have

become-a razity, for two réasons,

First, to support industrial develop-
ment, powerplants afe increasingly built
where water is scarce and/or vostly
And where rooling water is sbundant

. and free, strict environmental laws now

prohibit thermal and contaminant polius
gon of. agquatic scosystenis.

Evaporative wet cooling systems rely
on mechanical-draft or natural c{mfﬁ
<poling towers, Mechanical-draft towers
use large fuws o draw amblent alr inge
the fower and across the heat iransfor

Linden

installed with a lowmoise air mov-
ing system uHlizing sixty 30-fi-diam~

eter fans.

Taiyuan No. 2, Phase IV
Cogeneration Plant Expansion
When plant management decided o

add two 200-MW units to a dix-anit,

250-MW, coal-fired distritt-heating/

electric-power- cogeneration facility.

in Shatod province, China, cooling-
system options were exiremely limik-

2l The city of Taivaans well-based - §

water supply, which provides make-

up for the six older uniis, is increas<

ingly overtaxed, wiaking dry cooling

of the new units imperative.

Tatyuan No, 2's managers chose an
indirect dry cooling system with a
surface condenser. The cooling sys-
tem for Taivuan Na, 2 s notable for

s use of hotdip, gelvanized-steel §
finmed {ubes as the water-to-ait
horizontal 4

exchanger, and the

media. Cooling takes place as & small
portion of the creulaling water flow is
avaporated iubo e passing air stream.
Because they have no fans, naturaldeaf
towers ave guieter and consume less
parasitic power than mechanical-draft

towers;, but they are nherently 1arger'

and mive costly, and may not provide
the requited cooling capacity.

Reference plants

The Cope Powerplant
The precost concrete cooling ower serv-
ing: the I75-MW Cope powerplant in

Cope, SC(USA) has 14 cells in.a single:

row with each 33-ft-wide x 45-ft-ali el
servad by a Se-ft-dinmeter fan. The Cope
cooting. tower spans the length of two
fopthail Hields. Erection of the S840 con-
crete mernbers ok less. than theee
months.

ﬁry @ealing ;Sysi‘ems 0RO NOGTCOIOCPSDOOE
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arvangement of cooling lements in a
coriical shape inside the dry tower.

Trakya Combined-Cycle Plont

This 1200-MW facility #a Hamitabad,
Turkey, where irrigation of farmland
vonsumes most of the scarce fresh-
water. supply; is the world's largest
dry-cosled combined-cycle plant
Twe separate indirect dry “Heller”
Systems are used to cool Trakya's
four 1B0-MW steam. turbines. The
tower-sharing configuration, as well
as the Iow parasitic-power consump-
tion of the fan-free natural-draft

| Taiyua'

Isar 2 Nucloar Power Stotion

The naturai-draft cooling tower serving.
this T3560-MW nuclear power sfation in
Essenbach, Germany, i one of the
world's largest; it stands 347 B high,
with base and top diameters of 502 &
and 279 f1, respectively. Because Tsar 2
was designed to operate #n baseload
miode {frore than 8000 hows each year),
a less-expensive mechanicabdraft tower,
with fans incurring considerably higher
per-hour operations. and maintenance
costy, was never considered a viable
altemative,

The toweruses & proprietary upspray
systern which fixresses droplet dwedl
fime in the spray zone. The upspray dis-
{ribution system is also easier to main-
tain thaiv a downbpray system as divt
cofiects at the bottom of the disteibution
piping where I can be flushed out,

Alse of note is & proprietary comd

BP Cherry Point Cogeneration Project
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design, reduced the system’s capital
and operabing costs far below those
of other cooling. alternatives, simpli-
fying decision-making by Turkiye
Elekirik Kurumu (THK), Trakya's
ownet,

Comunissioned . i 1989, “Trakya’s
dry cooling system has proven the
value of several design innovations,
including the installation of pre-
heater/peak cooler cells: inside the
443ft-hagh  hyperbolic fowers. The
cells, warmed by reversing fan rota-
tons and dlosing ouvers, provide
Ergeve protection for the tower's
cooling elements during winter start-
ups. During peak-doad sammer
operation, the same cells can be del-
uged with water to maximize heat
rejection.

Urar: ili Combined-Cyels Plont

By ordering two air-cooled. cori-
densers for it Uran powerplant near,
Bombay two years ago, India’s
Maharashira. State Hlectricity Board
bought moze than just a pairof divect
dry cooling systems. The anits

P2BBRODH OB OO B
Uran H

Trakya

altowed the utility to convert a gas-

‘turbine nstallaticn that had been

operating at a thermal efficiency of
30% 1o a combined-cycle facility
with a power-generating efficlency
of 46%.

The. conversion to combined-cycle
mode {Uran 1) was effected by
adding twe 120-MW steam turbine
generators to exploit the waste heat
of the {acility’s eight gas turbines,
installed in two phases as 4 x 60 MW
{Litan Iy and 4 x 108 MW (Uran i)
Commissioned last year, the. air-
coonled condensers are a technologi-
cal first for India, which has many
power-hungry regions thalt lack
acress o clean cooling witer.

2B STQLLBPP LT ELT I TGO BBHOERED

design that alfowed pre-assembly of £
packs at grade leves, thareby reducing
the laborintensive packing  process
iside the towser. The comb design also
serves to hold the individual fii sheets
ins. place and maintains thelr. spacing
daring tower operation.

Schwarze Pumpe Power Stafion

Scheduled for commissioning in 1996 or-
1997, this powerglant in the Branden-

b region of the former Bast Germany
will use natural-craft wet towers fo cool
its two BOGMW lignite-fived penerating
units, Bach tower will stand 482 #t high,
with bage and. throat diameters of 341 &
and 201 &, respectively. While providing
a conding range of 15 deg F the towers
will alsc cool the plant’s $win flue-gas
streams, using  fberglass-reinforved
plastic piping 0 feed gas exiting the
plant’s 50, serabbers nto e fowers,

Cisar 2
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Gas-fired Plant Under Construction in Colerado Page 1 of 1

Energy®nline Daily Newrs
THE NATHONAL VOICE OF POWER
Publishied daily except Saturdays, Bundaye and Holidavs by LCG Consulting

o Energ_;iyi)h!iﬁe‘ News | Headiines of the Weel | Emall this Article to a Friend
Search the O . b i : (e ow Energyliniine ¥
N v Gas-fired Plant Under Construction in g e
- Colorado of a-free powe

When demand
LCG, Mar. 6, 2002—A joint venture of Colorado Springs ~ exceeds suppl.
Utilities anid El Paso Corp., of Houston, has begun construction Caigferma pres
of a gas-fired, combined-cycle 480-megawatt power plant just should be the |
south of the Ray D. Nixon powsr plant, near Fountain, regulatory role.

Colorado, _ .
Current LOG Re-

L - N g ‘Regional Tran
Steve Christensen, project manager af Colorado Springs Creganization {

Uidlities, said the plant will lower the wtlliy’sneed for S5 5000
purchases from the open market, and supply half of Colorade
Springs’ electricity needs during peak demand, The plant,
named Front Range Power, is expected to be operational in-
spring 2003.

s

Colorado Springs Utilities, which has $40 million
invested 1n the plant, said i will use 80 gallons of waterper |

_minute for steam turbines, compared to hundreds or thousands
of gallons used by traditional gas-fired plants.

Nevws Headlines
EnergyOniing News-is published dgiendenily. Any vigws expréssed fn this-
article do not necessartly reflect thove of LG business and vonsulting

wriits. Furthermore, LOG provides o support for any analyses herein.

Copyrignt € 2002 L0G Consulifrug, Al rights feserved.

ive oflGG,
Consulting

hétp/Fvwiw. energvonling comvnéws/articles/obard-3 asp _ _ 3712002
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row desipn, marketed as Steamflo, differs

in which steam is condensed inside Boned
tubes (Fig 2) T the oew Stackilo design,

of heat-pipz tubes. While ice cap sl form:

on the outsice surface, freezing and thaw-

ing will not resolt in any dumage, accord-
ing to Hadson,

The Swmckile system alto incorporates

~ a steant duct acar grade that collects con-

§ seated stewm. This miniinizes submahﬁg
to the air from # conventional fiored mbe

the basic heat-transfor element of the new
steam condenser, and consist of a sealed
pipe confaining ammoniz working Huid.

was sefected in several récent pew-con~
struetion projects, ncluding two awarded
 to Black & Veatch, Ransas City, Mo. In
. Januay, Black & Veatch announced ihat i
- hes joined with HE Zachry Co. San Autos-
© pin, Tex, in 2 joint ventwre agreement {o
provide Tolt design, procursmem, delivery,
coustruction, startup, testing, and inital
operation of Reliant Energy Co’s (Hous-
ton, Tox) Choctaw County project, locsied

semoval abed condensate recovery. The

frome Hudson’s iraditionnl Stackflo ACC, -

sheans is condensed o the culside surfaces.

densate that is always in contact with S8l

of the condensate, which g hen improves’
averall cycle officiency. Heat is rejected.

buadie (heat pipes) and iaduced draft.
axial flow fan. Amonia beat pipes are.

ALC announcements. Dry coobing

ner Frénch Caep, Miss, The ACC will ke

supplied by OBA Power Cooling Systems
Inc, San Diego, Calif,

According to Black & Vestch, use of
the ACC will reduce the overall profect
water conswmption (o lesy than one-teath
o the water vsed for a corresponding
combined-cycle plaot using conventionat
cooling towers. The Choctaw County pro-

ACC on a combined-cycle plant in the
118, The plant features a 3-on-1 design
comprised of three GE TFB gas-turbine
generators; three tripié-pressure reheat
tycle hent-tecovery steam generalors, and
one wheat condensing steanihing gen-

retain full condenser capacity. Like
Choetaw Connty, Hunterstown will be a 3~
on-} combined-cycle design. nominally
rated 800 MW, with commercial operation
seheduled for June 2003,

fittle o
In between wet and dry cooling thers

_ - are several hybrid designs and modifica-
ject wili be one of the Jargest uses of an §

Lions 1o existing sysiems, MassPower's
indian O eogeneration piant has one
such systenm, called a wet-swiface gir con-
denser. A large duct carries steam betwesn
the low-pressure turbine exbaust and mbe
bundies, whese waler is sprayed on the
caiside of the wbe, The water falls to &

erator for-a tolal nominal capacity of 800
MW. Commercial operation is scheduled
o Fone 2003, B )
In March, Black & Veatch announced &t
hiss joived with Barton Malow s o jolnt
ventire agrecment o provide foll design, |
procacenent, delivery, construction, start-
up, testing, and initial operation of atother
Reliant Hnergy project, Hunterstowng

Incated aear Gettysbiry, Pa. The plant will]

be equipped with another GEA-supplied
ACC, this o featuriog the mamsfacturer’s |
aew reduced-noise fans. The fans sre
designod fardow-velocity air Sows and ax

enclosed i snique hoods that cut noise.

The lower air flows are compansated for
by exira hent-exchange surface area to

basin. Fans in the middle of each cooling
celi desw alr horizonially through the tube
hundles and then foto the atmosphere {Fig
3). This confignratios sigrificantly rodaces
the pleme and tower drift. Both were n
cogeem, as the plint is located In 3 valley

" next t 3 major ek, The plume and tower

drift could have eaused visibility problems
and icy driving conditions.

iher hybeids inclede dry cooling sys-
tems fitted with spiay noezles to provide:
evaporative cooling on the hottest days,.
amd recirculating systems with air coils.
staniluy o the dry systems located just
below the tower™s inductance fan. This not
only provides addidonal cooling, it also
decrenses the plume., ¥
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information in the opening and reply brisfs, and
presunably the testimony may be going -- that was
just invited to be given, would cover the reply ag
wall as the opening briefa. The reply brief isg
the subject of the motions that we discussed this
wmorning, and I-would like fo just reconfirm the
scope ©f the hearing at this point, until those
motions ard rulsd wpoen, is the issves of wet:
versus dry costs, and economically unsoundness, as
wag reguested by Commissioner Msore.

‘Ho since the reply brief in its entirsty”
goes bevond that, I just wanted to caution that X
would -- hopefully we reach agreement that the
testimony would not go into the areas at this
point that are subject to.the motions to striks
and to limit, .

MS. POOLE: And Dr. Fox does intend to
discuss the economic --

PRESIDING MEMBER MOORE: I think tha®
fairly restates what T had in mind, and I'm
assuming that Mg. Pocle and her client wiil
reapech that. So, ves.

‘MR. MILLER: Thank you.

BY ME. POGLE:

Q Would you pleaze summarizé the
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information?
A Now, we're talking about the opening:
brief.
0 We're talking aboub. the arguments

voncerning economic soundness and cost comparisons:
for diy snd web cooling,
2 I did a cost apalysis, which is included.

in the opening brief, using the information in the

AEFC. I used a series of programs put out by

ThermoFlow. ThérmoFlow is a Massachusefts company

which develops and markets software which is
widely used in the power industry to design and
cogt  power plants.

Mr. Rowley characterized these programs
that I used as, gquote, models, and the term modal

is really a tarm. of art whidch carries with. it

certain generally adverse connotations. For-

example, there are iy quality modeld and waber

quality wodels that seek to . simulate different
condifions. There are sconomic models that seek
to simulate entire econowmies. And most peopls
redoghiies. the fact that models ave only thav, &
simulation and nething more, and they can be quiteé
inacourate,

The programs that are produced by

PETERS SHORTHAND REPORTING CORPORATION (916} 362-2345
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Thermoflow are not really models. They are heat
balance and costing programs. They do dothing

more than the calculations thab an engineex would

do with a pencil and a plecs of paper, except they

accelerate that process.

For example, GT Pro, which is one of
these programs, produces the heat balance for a
power plant. And what we did was we took the heat
balance, which is included in the AFC, and gimply’
reproduced it in ThermoFlow. Sixple sxercise.
Dossntt invalve any modéeling or wild assumptidng.
It simply reproduced information presented by the-
Applicant in its AFC.

That simulation then is dumped into-a
secdnd'program called GT Master, which fixes the
hardware, again using information from the APC.
And the output from that is dumped into a aostiﬁg'
program which caloulates the cost, dolng exactly
what &n engineer would do with peneil and a piece
of paper, and . information from vendors.

I used that seriés of programs, -and the
Appiicant’s heat balance and eguipment sizing data’
from the AFC, to debemiine the effact of dvy
cooling on the profitability of the Elk Hills

Power project. We chose, instead of looking ab

‘FETERS SHORTHAND REPORTING CORPORATION {916} 362=-334%
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net prezent value or other possibkle economic
meEASULes; we lookad'at what a lender would Iook at
in evaluating whether or not a project is suitable
for financing. &nd what a lendsr locks at is not
net. pregent value., A lender will look av the
Iinternal rate of Teturn, or the IRR,

And the ThermoFlow programs allow you to
calculate that. And in making the caloulations,
we Gid not attempt to second guess what the
Applicant’s assumptions were with respect tié any
of the financial parameters that go into those
cileoulations. The model comes with built-in
industrywide assumptions. And we held those
congtant, and the only thing that we substitutegd
was the Bnergy Commission's very own forecasts. f6r
the price of electricity-and the price of nabtural
gaz, and the rate of imflation.

The Energy Commission recently did {dra
‘own sﬁudy to evaluate the economic viability of
the merchant plants that are currently being
propoaad, The-stuéy was published in February of
thig year, and it's on the Energy. Commlission's
Wehsite. And we ook the financial asgumptions

that the Energy Commission staff itself developed,

togetheét with engineering costing data, based on

PETERS SHORTHAND REPORTING CORPORATION {318 363-2345
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cocling would have on the internal rate of return

of the Elk Hills Power projsct. Amd the results

-of that analysis indicates that dry cooling would

reduce the internal rate of return by about one-
chird of a percent. In other werd&;‘i%Tgﬂ;ﬂm“ﬂrm
minor. We are not claiming, as the
Applicant and staff have suggested, that dry
cooling comes without a penalty. It -certainly
does come with a financial penalty. It's
primarily due to the loss of electrical ocutput
from the - iricréase in backpressure. There's no
dispute. over than fact.

Howsver, you can take your peralty in
Two ways. You ¢an take wour pEnalty in tefns OF
reduced &lectrical output, which means you lpse
revenue an the hottest days, when you want to sell
it, or you can take your penalty in terms of
increased filel consumption.  You. can actually
offset the loss in electrical outpulk by cranking
upy the duct burner and simply firdng it more.

What we found from running the Pesce
progran, the model that calculates the costs, is

that it is generally more cost effective to take

the hit in electrical oltput &8 opposed o

PETERS. SHORTHAND REPGRTING CORPORATION (918) 352-234%
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cranking up the duct burners, because the duct
burners. are not as efficient as the rest of the
powser island.

Anyway, in sum, we agres that there iz a
fivtancizl penalty associated with using diy
sooling, and that translates into a reduction in

Ehe internal rate of return of about a third of a

.percent,

Q. Dy, Fox ~--

FRESIDING MEMBER MOGRE;_ M. Poole,
bafdr&ryau go te your next guestion, oan I_juét
ask one question of Dr. Pox, and that i¥, in terms’
of the heat balance model -- and I'm véry familiaxr:
with the térm models <+ I'm not sure I wouldn't

object to the idea that they're -- they alwaye.

produce a nega preduce a negative resu nse that they

gimply simulate someons's vislon of reality,
whether it's nine or anyone eise's. Bub ih order
to caleulate IRR; someone pubting that model, or
the -~ or the statistital package together, had to

make gome assumptions abiout capital costs. I

wean, isn't that correct?

1 mean, built into that, whethsr it'wg

invigible to the user or not, would have to ba.

wome set. of standardized or routinized asaumptions
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